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Turbofans Improve Boeing 720B Performance 



NUCLEAR ROCKET PROPULSION AT AEROJET-GENERAL 



Nuclear rockets, with a performance capability nearly twice 
that of the highest-specific-impulse chemical rockets, have been 
of major interest to Aerojet-General for several years. 
Exploratory studies were initiated by Aerojet in 1955 to ascertain 
the feasibility of nuclear rockets, and the technical advances 
required to develop a successful nuclear propulsion system 
were determined. This work at Aerojet has undergone contin- 
uous expansion under government and company sponsored 
programs. Included are: preliminary design of engines and 
vehicles, simulated nuclear engine tests, radiation hazards 
research, analog computer system design (to simulate nuclear 
rocket operation), nuclear test facility construction, and the 
design, development, testing, and manufacture of reactors. 


These programs have resulted in significant 
progress toward the development of a 
practical and reliable nuclear propulsion 
system. They are based on Aerojet's 
combined experience in liquid and solid 
propellant rocketry, nuclear technology, and 
cryogenics— experience which ensures 
that the challenge of a new era 
in propulsion can , and will, be met. 
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present genuine challenge to scientists 
and engineers of demonstrated competence 


absolutely essential llial I he United 
Slates find the most effective means of 
advancing the science and technology 
of space and also of applying them to 
military space systems. This is the mis- 
sion of Aerospace Corporation'.' 

Ivan A. Getting 

President 

Aerospace Corporation 

In accomplishing its mission, this non- 
profit public service organization per- 
forms the unique role of space systems 
architect. Aerospace Corporation pro- 
vides scientific and technical leadership 
to the science/ industry team responsi- 
ble for developing complete space and 
ballistic missile systems on behalf of 
the United States Air Force. 


Specific responsibilities of the new 
corporation include advanced systems 

initial systems engineering, and gen- 
eral technical supervision of new 
systems through their critical phases. 

The broad charter of Aerospace 
Corporation offers its scientists and 
engineers more than the usual scope 
for creative expression and significant 

atmosphere of dedication to the public 

Aerospace Corporation scientists 
and engineers are already engaged in a 
wide variety of specific systems proj- 
ects and forward research programs, 
under the leadership of scientist/ 
administrators including corporation 
president Dr. Ivan A. Getting, senior 
vice president Allen F Donovan, and 
vice presidents Edward J. Barlow, 
William W. Drake, Jr.. Jack H. Irving, 
and Chalmers W. Shcrwin. 


Aerospace Corporation is currently 
seeking scientists and engineers capa- 
ble of meeting genuine challenge and 
with proven ability in the fields of: 

• Space booster project engineering 

• Spacecraft design and analysis 

• Aerothermodynamics 

• Solid rocket research 

• N uclear rocket propulsion 

• Ion and plasma propulsion 

• Chemical propulsion 

• Large scale weapons operations 

• Weapon system reliability planning 

• Vehicle control systems 

Those qualified and experienced in 
these and related fields are urged to 
direct their resumes to: 

Mr. James M. Benning, Room 101, 
RO. Box 95081, Los Angeles 45, Calif. 


A new and vital force 


AEROSPACE CORPORATION 

engaged in accelerating the advancement of space science and technology 
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ERRYLOCK TEAM 

. The Standard Cherrylock 

\ Top Performance Through the 

^ entire range of Diameters, Grips, 



The Bulbed Cherrylock 

Specifically for Thin Sheet and 
Double Dimple Applications— 
Strength in the 
Short Grip Ranges 


^ ? Only the Cherrylock "2000” Team 

$ Gives y° u M These Advantages 

• fflechamcart^ Locked Stem 


• Flush FractdrtT 
(No' SletjgJRmming) 
» Positive Clamp-up 


Full Grip Range 
Complete Hole Fill 
Positive Visual Inspection 
(Grip Marked on Head) 


;s Steel— Monel— Al 


The Cherrylock* “2000” series team 
offers the finest, most adaptable air- 
craft rivets yet developed. Maximum 
joint strength and reliability are 
obtained by using the Standard 
Cherrylock and the Bulbed Cherry- 
lock to cover the entire range of 
applications. The Bulbed Cherrylock 
for short grips and double dimple, 
the Standard Cherrylock in the 
longer grips. Both types are installed 
with the same H-610 series pulling 
head, using existing Cherry guns. 

Higher joint strength allowables, 
close blind side clearance, and the 

•Patent No. 2331S32 


widest grip range available — only 
with the Cherrylock Team — result 
in better fastening at lower cost. The 
Cherrylock Team provides the 
strongest mechanical lock — flush 
fracture rivet available. Positive 
visual inspection after installation — 
with grip length marked on the rivet 
head — is offered only by the 
Cherrylock Team. 

For technical data on the Cherry- 
lock Team of rivets, write Cherry 
Rivet Division, Townsend Company, 
Box 2157-N, Santa Ana, Calif. 


(Continued from page 5) 
nautical Services Assn., Hotel Washing- 
ton, Washington, D. C. 

Apr. 13-14— Institute of the Aerospace Sci- 
ences/Army Aviation Meeting (classi- 
fied), Washington, D. C. 

Apr. 17-28-Hth Technical Conference, 
International Air Transport Assn., Queen 
Elizabeth Hotel, Montreal, Canada. 

Apr. 18-20— Symposium on Chemical Re- 
actions in the Lower and Upper Atmos- 
phere, Stanford Research Institute, Mark 
Hopkins Hotel, San Francisco, Calif. 

Apr. 20— Eastern Regional Meeting, Insti- 
tute of Navigation, Shorcham Hotel, 
Washington, D. C. 

Apt. 20-22— General Meeting, American Me- 
teorological Society with the American 
Geophysical Union, Washington, D. C. 

Apr. 22-25— Annual Meeting and Confer- 
ence. American Assn, of Airport Execu- 
tives. Broadmoor Hotel, Colorado Springs. 

Apr. 24-27— '2nd Meeting, Aerospace Medi- 
cal Assn., Palmer House, Chicago. 

Apr. 26-27— High Temperature Materials 
Conference, American Institute of Min- 
ing. Metallurgical and Petroleum Engi- 
neers. Pick-Carter Hotel, Cleveland, Ohio. 

Apr. 26-28— Liquid Rockets, Propellants 
and Combustion Conference, American 
Rocket Society, Palm Beach Biltmore, 
Palm Beach, Fla. 

Apr. 30-May 4-Seventh National Aero- 
space Instrumentation Symposium, In- 
strument Society of America, Adolphus 
Hotel, Houston, Tex. 

Mav 2-4— Electronic Components Confer- 
ence, Institute of Radio Engineers, Jack 
Tarr Hotel, San Francisco, Calif. 

May 3-5— 17th Annual National Forum. 
American Helicopter Society, Sheraton 
Park Hotel, Washington. D. C. 

May 3-5— Nuclear Applications in Space 
Conference, American Rocket Society/ 
Oak Ridge National Laboratory. Gatliii- 

Mav 8-10— National Aerospace Electron- 
ics Conference, IRE, Miami and Biltmore 
Hotels, Davton. Ohio. 

May 8-12-Annual Meeting, Airport Opera- 
tors Council, Carillon Hotel. Miami 
Beach, Fla. lAOC-American Society at 

MmM d l-n a r Ct> P y 

May 9-11— Western Joint Computer Con- 
ference and Exhibit, Ambassador Hotel, 
Los Angeles, Calif. 

May 15-17-National Symposium on Micro- 
wave Theory and Techniques, IRE, Sher- 
aton Park Hotel, Washington. D. C. 

May 15-18— 20th Annual National Confer- 
ence, Society of Aeronautical Weight En- 
gineers, Sheraton Hotel, Akron, Ohio. 

May 22-24-National Telemetering Confer- 
ence, Sheraton-Towcrs Hotel, Chicago. 111. 

May 22-24— Fifth National Symposium on 
Global Communications, Institute of Ra- 
dio Engineers, Hotel Sherman. Chicago. 

May 26-Junc 4-24th French International 
Air Show, Le Bourget, Paris, France. 

July 25-Aug. 10— International Trade Fair 
and Aviation Exhibition. McCormick 
Place Exposition Center, Chicago, 111. 

Sept. 4-10—1961 Flying Display and Exhibi- 
tion, Society of British Aircraft Construc- 
tors, Farnborough, England, 


CHERRY RIVET DIVISION 


Townsend Company 
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FAIRCHILD BASIC RESEARCH LABORATORY ADDS 
A NEW DIMENSION TO PHOTOGRAPHIC CHEMISTRY 


New insight regarding the interaction of light with solid state photosensitive surfaces is now 
being gained at Fairchild’s Basic Research Laboratory. Defense Products Division scientists 
are also discovering new facts about the role of free radicals and molecular complexes in 
the photographic development process. Such knowledge can produce photographic materi- 
als of unprecedented speed and resolution which are capable of virtually instantaneous 
processing. Another result can be very thin solar cells of wide area and sensitive to radiation 
from the ultraviolet to the infrared which can be of great value in space exploration. Vastly 
improved developers can also be foreseen in new data concerning photographic chemistry. 
This basic and applied research and development is contributing advanced products and 
techniques for military and industrial application, 
assuring Fairchild's continued leadership in the 
photographic field. The Basic Research Labora- 
tory and its achievements are available for your 
programs. For a brochure and further informa- 
tion write the Director of Marketing, Defense DEFENSE PRODUCTS DIVISION 




Engineers and scientists are invited to discuss new opportunities presented by continuing growth of the Defense Products Division. 



Miniaturized cavity-type filter packs 4.2 square inches 
of filtering area into 1" x < Me" element 


Purolator develops thumb-nail size element to protect hydraulic control circuits 
on Army’s Hawk Missile mobile launcher. 


How small can you make an element that must (titer 2 gpm 
hydraulic oil at 2500 psi at any temperature within a 315° 
range? Purolator's new miniature cavity-type hydraulic filter 
is the best answer to date. Here's why: 

4.2 square inches of convoluted stainless steel wire cloth arc 
packed into this miniature filter. This element, which weighs 
0.25 ounces, filters two gallons per minute of hydraulic oil, at 
temperatures ranging from — 40° to -f- 275 0 F. The element 
will withstand 2500 psi differential pressure without collapsing. 

The element is made up of a total of 16-mile of stainless 
steel wire, woven into wire cloth and convoluted to extend 
filtration area. This clement will remove 98% of all particles 
whose two smallest dimensions are larger than 10 microns, 
and 100% of all particles measuring 25 microns or more. 

The picture at the top of the page shows you the complete 
filter assembly, ready for installation in the hydraulic control 
system. The overall length of the unit is 2I62"; maximum 
overall diameter is 1". Total weight is slightly over 1 ounce. 
Designed as a cavity-type unit, the filter is installed simply by 
screwing it into the hydraulic system so the filter clement 
intercepts oil flow. The element can be removed, cleaned and 
replaced without special tools. 

The picture at right shows the mobile launching platform 
for the Hawk Missile. The compactness and mobility of the 



launcher, and the probability that it would be subjected to 
severe jolting, made it necessary to specify as small a filter as 
possible, and one that could be integrated with the rest of the 
system for maximum simplicity and durability. 

The Purolator engineers who developed this new miniature 
cavity-type filter are available now to design a filter to meet 
your specifications. Simply contact Purolator Products, Inc., 
Department 3096, Rahway, New Jersey. 


Filtration for Every Known Fluid 


purQi-ator 


PRODUCTS, INC. 


From General Motors . . .Temperatures Made to Order 


GM HARRISON KEEPS GRUMMAN 
MOHAWK HUMMIN' 



Harrison Heat Exchangers Cool Engine Oil 

for All-Weather Turbine-Powered Observation Plane 

Day or night, in any kind of weather, the Army can 
rely on the Mohawk — with its visual, photo, radar, 
or infrared equipment — to observe battle areas 
and locate missile targets. And this high performance 
aircraft, powered by two Lycoming T-53L3 turbine 
engines, relies on Harrison heat exchangers to keep 
oil temperatures under surveillance. Harrison’s 
brand of reliability — "measurable excellence” — 
results from an "initial design to end use” concept 
which makes Harrison heat transfer products 
perform as intended — assuring complete dependability 
and peak efficiency under the most severe operating 
conditions. This reliability is built right into every 
one of Harrison's 15 basic types of heat transfer 
construction — a complete line of designs, incidentally, 
which permits the selectivity that assures the right 
heat exchanger for every application. To save time 
and money on your temperature control problems — 
and to get a reliable solution — call in a Harrison 
Sales Knginecr at the design stage. 



HARRISON 


I, GENERAL MOTORS CORPORATION. LOCKPORT. 





MISSION bellJ 
ACCOMPLISHED 


PROVES 


GLOBAL FLIGHT RELIABILITY 


More than 75,000 miles-plus, without major ground 
support 


• 3,500 take-offs, from sea level to 19,700 feet 

• 750 hours of punishing demonstration flight 

• Only minutes of daily flight-line maintenance 

• More than 13,000 passengers, plus cargo, in 15 
countries 

There’s a lot more than meets the eye in claiming heli- 
copter maintenance dependability. You must prove 
your claim, and Bell helicopters have done just that 
during these world-wide demonstration tours... 
mostly in areas devoid of helicopter support facilities. 
The statistics compiled by Bell’s Models 204B, 47J-2 
and 47G-3 during this extensive flight program tell a 
story of maintenance dependability and scope of opera- 
tion unequaled in helicopter flight. 


Military light helicopter flight requires this same 
reliability . . this same capability of performing inde- 
pendent of support wherever and whenever the 
mission demands. Combat success in modern warfare 
relies on the readiness and reliability of front-line 
equipment . . in the front-line environment. Bell has 
proven its claim to mission reliability. 

For Proven Flight Reliability . . . Look to BELL 




BELL HELICOPTER 

COMPANY FORT WORTH. TEXAS 


• A DIVISION OF BEIL AEROSPACE CORPORATION • A TEXTRON COMPANV 



From the largest 
to the fastest 
of pilotless aircraft 



Sperry "flies” them all 


The highest levels of performance and 
reliability in pilotless flight are currently 
being attained at Sperry Phoenix. Work- 
ing with the Department of Defense and 
in cooperation with other leading Amer- 
ican defense contractors. Sperry has 
played a major role in “droning” virtu- 
ally every type of airborne vehicle. 

Soon the Lockheed F- 1 04 — with a 
special Sperry drone stabilization and 
control system - will fly precision, 
unmanned missions for the U.S. Air 
Force at double-sonic speed and alti- 
tudes of 60.000 feet and above. It is the 


fastest of pilotless aircraft, just as the 
Sperry-equipped QB-47 is the largest. To 
meet the Army's difficult battlefield sur- 
veillance mission. Aerojet-General’s 
SD-2 reconnaissance drone also employs 
Sperry stabilization and control. 

No organization has had more experi- 
ence in drone control than Sperry. 
Beginning with the first aerial torpedo in 
1915. this experience covers a wide spec- 
trum. including QB-17, QF-80, SD-2, 
QB-47 and QF-104. Sperry Phoenix now 
is delivering to USAF a revolutionary 
Microwave Command Guidance System 


permitting precision remote control of 
many types of pilotless craft over hun- 
dreds of miles. 

Sperry's pilotless flight capability 
encompasses both components and com- 
plete systems . . . points to a host of new 
applications, including the newest and 
most challenging— spacecraft and rocket- 

sPfRRY 





Almost identical, arer 
to quality, however, i: 
form above. 

Although similar materials and equipment may be used 
in making all brands of wire and cable, one brand— Hitemp 
—will outlast, outperform the others. 

Idle chest thumping? No! Hitemp has the greatest store 
of experience in the industry— two modern production facil- 
ities that are second to none— and more than one-fourth 


Hitemp products are for you, the wire and cable user 
vho requires quality and reliability that is fact, not illusion. 

Hitemp is a Division of Simplex Wire & Cable Co. 


HITEMP WIRES CO. 



• | | 

• © ® r 
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Free engineers for creative assignments 
with the new low-cost IBM 1620 


The IBM 1620 Data Processing Sys- 
tem is a low-cost solution to the prob- 
lem of freeing engineers for their most 
creative and profitable assignments. 
Here's why: 

easy to use — Just a two-day training 
class is all you need to put your 1620 
into operation. This means no delays in 
learning to use the 1620 computer. 

In addition, you get a wide range of 
free programming services including 
FORTRAN and GOTRAN. FORTRAN is the 
powerful scientific language that lets 
you solve problems without writing 
detailed computer instructions, gotran 
is a simplified language (a sub-set of 
fortran) that lets you enter simpli- 
fied problem statements and data into 


the computer with the solution immedi- 
ately available, in one simple operation. 
fast — The 1620 solves a set of ten simul- 
taneous equations in only 20 seconds. 
It inverts a 10 x 10 matrix in just 42 
seconds. 

powerful — The 1620 inverts a 40 x 40 
matrix. With optional additional coi'e 
storage the 1620 can handle matrix in- 
version problems of a much higher 
magnitude. 

get full details — The 1620 is the most 
outstanding engineering and scientific 
computer in its price range. A basic in- 
stallation rents for just $1,600 a month. 

To learn how the 1620 can free you 
for more creative engineering work, 
call your local IBM representative. 



IBM's 1620lsacompact 
desk-size computer. 


IBM 
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Midas satellites: our infrared eyes in space 

Should enemy missiles ever be launched against America, they would plunge down upon us in just thirty minutes. 
They would be halfway here before the first warning blip showed up on our earthbound radar screens. But our Midas satellites 
will warn us within seconds. Their infrared eyes will "see" any missile's white-hot exhaust as soon as it leaves the earth's atmos- 
phere, even thousands of miles distant. Just a few of these satellites, circling the earth on pole-to-pole orbits, will be enough to 
Keep every acre of land and sea under constant surveillance. By doubling our warning time, Midas will give us precious extra 
minutes to get our long-range bombers off the ground and our intercontinental missiles ready to launch -and thus render futile 
any hope of destroying our military might with one bold stroke. Midas will become a reality years sooner because it is based 
on the Agena satellite which Lockheed developed for the trail-blazing Discoverer program of the U.S. Air Force. Lockheed is now 
building Midas satellites for the Air Force at "Satellite Center, U.S.A." — its Missiles & Space Division at Sunnyvale, California. 



MISSILES l SPACE DIVISION, SUNNYVALE, CALIFORNIA 


EDITORIAL 


New Spate Power Program Needed 


For several years, we have listened with increasing 
anger to a fatuous party line dispensed by the top tech- 
nical spokesmen of the government to gloss over the 
critical significance of the widening gap between U.S. 
and Russian rocket engine power. This thesis, chanted 
with regularity by such spokesmen as Neil McElrov. 
Herbert York, George Kistiakowsky and Keith Glcnnan, 
maintained that the Soviet rocket superiority had little 
technical significance because we had "just enough 
thrust" to hurl the warheads of early-model Atlas 
ICBMs over the simplest ballistic trajectory between 
U. S. bases and Soviet targets. 

This explanation was used to explain their persistent 
veto of any attempts by the military and industry to 
develop significantly larger rocket engines, and also to 
generate an air of public complacency with the grossly 
inadequate space power development program they were 
sponsoring. 

This program is aimed at creating a U.S. capabil- 
ity in 1965 which will duplicate what the Soviets are 

The “just enough thrust" fallacy has no validity even 
in the ICBM area, where it was used most often to 
parry and blunt new powerplant proposals and to justify 
past errors. For the purpose of this polemic, we will 
ignore this aspect of the argument on how much thrust 
is in fact required in ICBMs for increased warhead yield, 
for use of multi-bomb warheads and for carrying decoys 
and using flight tactics that nullify defensive computer 
work based on the simplest ballistic trajectory between 
launch site and target. 

Fallacy in Space 

For it is in the area of space technology that this 
fallacy is bearing its most serious consequences and has 
condemned the United States to a space program far 
below its genuine technical capability, and far short 
of its competitive requirements. The most powerful 
boosters now being developed in the ICBM program 
are not sufficiently powerful to hurl the Dvna-Soar 
manned space vehicle into orbit. Nor can the Atlas 
ICBM engines now being used with the Samos space 
reconnaissance system launch all of the reconnaissance 
equipment desired in this orbital package. This system, 
along with others, will suffer greatly reduced military 
capability for some time due to the "just enough thrust" 
powerplants that satisfy Messrs, McElrov, York. Kistia- 
kowsky and Glennan. 

We were equally impatient with the ultra-conserva- 
tive, tidily-budgeted original NASA booster program that 
was repeatedly defended by its sponsors before Congress 
and in public speeches with incredible complacency as 
a program that admittedly would only equal the current 
Soviet space payload capability some four or five years 
hence. 
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Thus, it was refreshing to listen to the industry spokes- 
men who recently appeared before the House Commit- 
tee on Science and Astronautics (see p. 50 and AW 
Mar. 13, p. 303) with specific technical plans offering 
the hope of intercepting and surpassing Soviet capabili- 
ties in the same period when the old NASA program 
modestly aimed at equalling the 1960-61 Soviet perform- 
ance. It is also encouraging to note the technically sound 
and critical approach to this glaring weakness in our 
national technology taken by the Wiesncr report to 
President Kennedy (AW Jan. 23, p. 79) and the USAF 
Space Advisory Group headed by Trevor Gardner. Even 
more encouraging is the behind-the-scenes stirring within 
NASA and USAF to organize a new national rocket 
booster program aimed at fully exploiting the scientific 
and industrial resources available in this critical area. 

Unrealized Technical Capability 

The programs outlined to the House space committee, 
even allowing for the normal percentage of industry 
brochurcmanship. showed clearly that the technical 
capabilities of this nation in space power development 
are far in excess of what the planners who have been 
running the national space program have recognized. 

It should be evident now. both to Congress and to 
the executive branch of the government, that a basic 
new power development program, to meet both military 
and scientific requirements of space technology, is most 
urgently needed. 

As the industry spokesmen before the House space 
committee emphasized, this program can serve no use- 
ful purpose if it is aimed at meeting yesterday's require- 
ments tomorrow. It must be aimed at pushing the 
entire spectrum of space powerplant development to its 
full potential as fast as possible without waiting for 
specific requirements to appear in either military or 
civil space programs. 

The powerplant has always been one of the longest 
lead time items in any weapon system development pro- 
gram. The policy of tying powerplant development to 
specific weapon systems has usually resulted in the 
eventual production of an underpowered vehicle. It is 
about time that this bitter lesson is learned thoroughly, 
and that the national space booster program sets its 
sights high enough so that when requirements for specific 
space vehicles emerge, they will find a full family of 
adequate powerplants coming along in the development 
cvcle, ready for speedy application to their specific 
problems. 

If the promised dynamics of the Kennedy Admin- 
istration arc to be translated into specific action that 
will establish an unquestionable hallmark of technical 
superiority for this country, a new national space power 
program offers an immediate and significant opportunity. 

—Robert Hotz 
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IMPROVEMENT 

AMPHENOL Poke “R" connector provides users 
with a markedly improved MIL-C-5015-type connector. 
Through the employment of the AMPHENOL-developed 
Poke Home contact concept*, Poke “R" contacts are 
crimped outside the connector, inspected and then 
inserted. Contacts 
connector at any 
The 

and the speed 


WHO'S WHERE 


i director of United 
Hartford. Conn., rc- 
iplcy, resigned. Mr. 


In the Front Office 

Harold J. Berry, 

Aircraft Corp„ Eas 
placing Joseph P. 

director of Harriman Ripley &■ Co. 

Richard \1. Mock, a director of Digi- 
tronics Corp.. Albertson. N. Y. Mr. Mock 
is chairman of the Executive Committee of 
Lear. Ine. 

Wylc Laboratories, El Scgundo, Calif., 
has elected the following four additional 
directors: Harold E. Edgerton, board chair- 

Gemieshausen & Crier. Inc.; Richard W. 
Jones, managing partner of Mitchum, Jones 
& Templeton; Robert J. Garon. vice presi- 
dent and general manager, and Elmer R. 
Easton, vice president -field engineering and 
contracts. Wylc Laboratories. 

Nicholas Dykstra, a director of McDon- 
nell Aircraft Corp.. St. Louis, Mo. ^Mr. 

finance. 

Ralph F. Gow, a director of Miniat 


rings, I 


, N. 11. 


Mr. Gow is president of Norton Co. 

Leroy C. Bower and Herbert A. Cohc: 
directors of United Systems Corp., Wasl 
ington, D. C. Mr. Bower is gener 
manager of Technology Instrument Co 
poration of Acton, Mass, and Mr. Cohen 
manager of TIC’s Space Instrumcntatic 


Edward H. DaCc 
Fibre Co., Norris 
John M. Tavlr ” 


ta, president of Taylor 


Jr., president of Kcllett 
raft Corp.. Willow Grove, Pa., and 
lard M. Hollingshcad, Jr., board chair- 


. Los Angeles, Calif., and Gera 
phv, senior counsel to the directo; 

Villiam A. Kerrfa vice president. I 
jjmb, Inc.. Rochester, N. Y. Mr 
tinucs as manager of the Military 


\dcolc Corp., Cambridge, Mass. 

August Nuut, vice president-engineering 


,iecial produc 
s’Co.. Inc., Los Angeles, 
George B. Shaw, a vice pre: 
lustries. Inc. Mr. Shaw 




rs Di- 


president-manufac- 
iVarsasv, Ind.. and 
president and gen- 


vision, Riverdale, Md. 

A. N. Kaufman, vi 
luring, Amolt Corp. 

H. M. Henderson, vi 
eral sales manager. 

Frank Nicliol, executive vice president, 
Houston Fearless Corp., Los Angeles, Calif. 

Herbert A. Finke, vice president and gen- 
, Bomac Laboratories, Inc., 


Beverly. Mass 
Camill - 

rio P ns ra of 0, Cenen 
bara, Calif. 


Motors Corp., Santa Bar- 


INDUSTRY OBSERVER 

► Among techniques Air Force Ballistic Missile Division is considering for 
use in Project Vela control posts for detecting nuclear explosions in space 
are very low frequency pulses, visible light, backscatter from radar, cosmic 
noise and absorption and fluorescence in the atmosphere. 

► Investigation of basic design requirements of a manned spacecraft capable 
of returning to earth after a soft lunar landing is planned by NASA's Mar- 
shall Space Flight Center. The analysis will stress weight, size and lunar 
launch thrust requirements. 

►Third and fourth Tiros satellites will carry two wide-angle television 
cameras instead of the combination of a wide-angle and a narrow-angle 
camera in Tiros II. All other equipment will be the same as in Tiros II. 
NASA says the narrow-angle camera has been eliminated because meteorolo- 
gists feel they can get more useful data with the two wide-angle systems. 

► Convair-Ft. Worth will test the effects of nuclear radiation on four types 
of metal at -423F, approximately the temperature of stored liquid hydrogen 
which will be the working fluid for nuclear rocket propulsion systems. Tu'o 
stainless steel alloys, a titanium alloy and an aluminum alloy will be used 
in the tests. 

► Navy Bureau of Weapons is developing the Mark 46 anti-submarine tor- 
pedo to advance the speed limit to 500 kt. for air launching these weapons. 
Mark 46 is decelerated by a parachute, which detaches before the torpedo 
hits the water. Prototypes have been flight tested in drops over both water 
and land to check parachute performance and aerodynamic and hydro- 
dynamic characteristics. 

► Techniques for improving survivability of tactical strike aircraft, such as 
the Republic F-105, will be evaluated by Air Force in its analysis of penetra- 
tion aid proposals submitted by about 15 companies in a competition for 
two study contracts. 

► Raytheon will test diffraction angles and penetration abilities of various 
radio frequencies under Air Research and Development Command’s Project 
Cozi, for communications zone indicator. Navy has been conducting simi- 
lar tests in the vers’ low frequency range with a piggy-back experiment 
attached to Transit IIIB. 

► Bell Helicopter is negotiating with NASA for conversion of its XV-3 tilt- 
rotor VTOL/STOL testbed to turbine power, with the Lycoming T53 
replacing the current Pratt & Whitney R985 piston engine. The turbinc- 
ljowcrcd XV-3 probablv would provide NASA with research data for use in 
the tri-service VTOL program (AW Feb. 27, p. 33). 

► Ballistic Missile Division is expected to choose a contractor sometime 
after April for outfitting three ships with optical and radar tracking equip- 
ment and communications gear for Atlantic Missile Range. Ships will 
analyze signatures of re-entering ballistic missiles, along with regular tracking 
duties. Bidding companies include Aerojet. General Dynamics, Alpha Corp., 
RCA, Sperry Gyroscope and Space Technology Laboratories. 

► NASA Lewis Research Center's ion accelerator has been operated 10 hr. 
to date, using mercury vapor as the working gas. A laboratory model of a 
system that could be used as an electric space engine, the accelerator devcl- 
opes 0.01 lb. of thrust, or 2.3 lip., with an estimated efficiency of 87%. 

► Orbiting solar observatory (OSO). scheduled to be launched by NASA 
next month with a Delta vehicle, will weigh 413 lb. The observatory’s 
stabilizing inertia wheels will spin at 30 rpm., and its solar cells will generate 
28 watts. 

► Columbia University’s Hudson Laboratory is contributing to development 
of new data processing techniques for Navy's Artemis active sonar anti- 
submarine warfare system. 
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To recall a bullet 12,000 miles awa yU 


\ requires Motorola systems reliability 


/ 1 the B-70 m atc major system 

/ management contract places in the hands 

/ • of a single contractor, Motorola, an 

’ / unprecedented responsibility: positive recall 

/ of a Mach 3, nuclear deterrent force. At 
/ speeds over 2,000 mph - faster than a rifle 

/ bullet- crew and aircraft safety, as well 

' as mission success, demand integration of 

myriad electronic functions with simplified 
controls and displays. A The integrated 
M&TC system includes the functions of world- 
wide command communications (LRR) linked 
to the SAC Command Network; line-of-sight, 
short-range communications (SRR); improved 
tactical air navigational aids (TACAN); 
air-by-air IFF; air-by-ground IFF; aerospace 
ground support equipment (AGE); air-to-air 
rendezvous equipment; instrument landing 
system (ILS): and crew intercommunications. 

A Motorola's role as a major electronic 
system contractor for the B-70 Valkyrie's 
Mission and Traffic Control typifies its 
systems management capabilities. Detailed 
information is available on request. 


Military Electronics Division 


MOTOROLA 


Progress Payments 


Space Probe Blunted 


Life Sciences Review 


Washington Roundup 

Defense Department now will make full progress payments on cost-plus-fixed-fee 
contracts, eliminating the 80% ceiling ini|>oscd in 1957 bv the Eisenhower Admin- 
istration. The new rule will apply to all future contracts, and present contractors can 
start getting the 207; formerly withheld if they are willing to renegotiate their fees. 
Defensc estimates that S175 million could be released if contractors take this step. 

Pentagon apparently made the change last week to beat Congress. There was a 
strong chance the change would be written into law if Defense didn't move fast. 

Cost reduction and procurement simplification were the official reasons given for 
the switch. The rule was a hangover from the 1957 economy drive in which tlien- 
Defcnse Secretary Charles Wilson imposed stringent limits on progress payments. 
These were eased somewhat when his successor, Neil McElrov. set the 80% ceiling. 
Now Defense says it wants to eliminate the extra cost of interest, incurred from industry 
borrowing to finance the 20% withheld, which is considered in setting a contract fee. 

Progress payment ceiling was rescinded by Deputy Defense Secretary Roswell Gil- 
patric, another of the many signs of the influential role Defense Secretary Robert S. 
McNamara is permitting Cilpatric to establish for himself in the Pentagon. 

This influential role is further emphasized in the McNamara memorandum giving 
the Air Force primary responsibility for military space programs. It says "the Deputy 
Secretary and I decided to make the move, and it uses the term “we" in explaining 

Gilpatric also issued the order to the sendees last week to increase defense con- 
tracting to small business. Goal is to increase Fiscal 1962 small business contracting 
10% over the S3.4 billion in Fiscal 1960. 


Scope of the House space committee investigation of the Defense order giving 
major space responsibility to USAF has been narrowed to the effect of the directive 
on National Aeronautics and Space Administration. The original aim was to explore 
the total effect of the directive. 

A shortage of top Defense officials developed when the committee began to invite 
witnesses to testify. Deputy Defense Secretary Gilpatric agreed to appear and explain 
the move, but a rash of traveling kept other top officials from accepting, leaving the 
committee with a roster of second echelon defense witnesses. 

Strong pressures apparently were brought to bear, both on the committee and on 
Pentagon officials, to avoid a controversial probe. Committee Chairman Overton Brooks 
considered issuing subpoenas to ensure a response from the top officials the group 
wanted to question. 

White House is increasingly emphasizing international air transportation, and 
commercial aviation may become a prime foreign policy tool. The Administration 
feels that subsidy should be provided where necessary to support more extensive 
U. S. airline operations, particularly in remote areas where service is limited. Africa 
probably will be the first target in this effort. 


Top NASA officials conducted a review of the agency's controversial life sciences 
research plans late last week to prepare for some hard questioning on the subject when 
the House space committee resumes hearings Mar. 22. The review was made by 
NASA’s Administrator James Webb. Deputy Administrator Dr. Hugh Drvden. Associ- 
ate Administrator Robert Seamans and Life Sciences Director Clark Randt. 

Space agency contends it won't duplicate other life sciences work and that the 
services will be satisfied with the pattern that eventually emerges. NASA says it plans 
to continue to call on military groups for assistance in its space medicine programs. 

Major rcoganization of the office of defense director of research and engineering 
is complete. Army Lt. Gen. William P. F.nnis is the new assistant director for the 
Weapons Systems Evaluation Group. John B. Macauley is special assistant for for- 
eign programs and Alvin G. Waggoner is special assistant for space. 

Non-profit organizations connected with the Defense Department will explain their 
practices and policies to two House committees next month. House Armed Services 
Special Investigations Subcommittee, headed by Rep. F. Edward Hebert, will review 
nonprofit firms handling Defense research and development. House space committee 
will question all groups of this type doing business with the government. 

President Kennedy said last week that he is looking into the disparity between 
salaries paid scientific personnel by non-profit organizations and those paid comparable 
civil service personnel. But lie refused to take a stand on the issue. 

—Washington Staff 
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Apollo, Large Booster Acceleration Due 


Dryden outlines shifts in Fiscal 1962 programs; 
NASA assures Congress of no major budget change. 
By Edward H. Kolcum 


Washington— President Kennedy's space advisers will recommend substan- 
tial acceleration of manned space flight and large booster projects as the 
major changes in the Fiscal 1962 program submitted by the Eisenhower 


Administration. 

Pattern of a shift in project emphasis became apparent last week as Dr. 
Hugh L. Dryden told the House Committee on Science and Astronautics 
that he does not agree with the “rate and scale" proposed by the Eisenhower 
budget for the man-in-space program. Dr. Dryden, deputy administrator of 
the National Aeronautics and Space Administration, said President Kennedy’s 
views must be determined before NASA can present its revised program to 
Congress. But Dryden made it clear that his primary recommendations will 
be more funds for large booster development and for Project Apollo. 

Both Dr. Dryden and NASA Admin- 


istrator James E. Webb were careful, 
however, to tell the committee as it 
began NASA authorization hearings 
that their total Fiscal 1962 money re- 
quests will not vary a great deal from 
the SI. 12 billion in the Eisenhower 
budget (AW Mar. 6. p. 28). 


consist mainly of changes of emphasis 
and levels of funding of projects.” 

Top NASA staff review began last 
Thursday on all major programs, and 
Webb said he plans to give the com- 
mittee an indication of the direction of 
with "perhaps an official 


Webb opened the NASA authoriza- communication from the President” 


n hearings by saying the Eisenhower 
budget requests will largely remain the 
same, and will be the foundation for 
the agency’s program. "I believe we 
can find a way to present the results of 
our review ... to fit in closely with 
the program for the previous budget." 

Dr. Dryden believes revisions “will 


during the authorization hearings. 

Booster development funds for ad- 
vanced propulsion systems in the Eisen- 
hower budget total S68.7 million for 
liquids, 524 million for nuclear, and 
$3.1 million for solid rockets. Maj. 
Ceil. Don R. Ostrander, NASA launch 
vehicles chief, said he would like to 
have the solid and liquid funds each 


NASA, Defense to Confer on Space Projects 

Washington— Defense Department and National Aeronautics and Space Admin- 
istration have an agreement which prohibits either from starting development of a 
new space propulsion system without the written concurrence of the other. 

The agreement, signed late last month by Deputy Defense Secretary Roswell Gil- 
patric and NASA Administrator James E. Webb, followed a highly critical report 
issued in January- by the House space committee on the reputed booster controversy 
between NASA and the Air Force (AW Jan. 23, p. 33). 

Preceding the agreement by a few days was development by the two agencies 
of a National Launch Vehicle Summary, a secret document containing character- 
istics of all existing and potential vehicles and concepts. 'ITiird document aimed 
at demonstrating cooperation to stem charges of controversy- is now being prepared 
on rocket engines. The engine summary is expected to be similar in scope to the 
launch vehicle summary. 

The Gilpatric-Wcbb agreement provides that when one agency plans a new 
vehicle development project, start of the project must await written acknowledgement 
by the other that the new development is consistent with the objectives of the 
national launch vehicle program. 

Maj. Gen. Don R. Ostrander. NASA launch vehicle director, said the agreement 
docs not give veto power to either NASA or the military on initiation of a launch 
vehicle program, but rather ensures that both are fully informed of programs under 
consideration. Whenever possible, he said, development will be planned to meet 
both civilian and military- requirements. 

The vehicle and engine summaries conic from the launch vehicle panel of the 
Aeronautics and Astronautics Coordination Board, composed of both military and 
NASA members with Ostrander as chairman. 


increased by $15 million (see p. 50). 

Apollo funding level of $29.5 million 
reflects an extremely cautious attitude 
by the Eisenhower Administration on 
post-Mercury manned space flight 
plans. 'Hie total was a little more than 
half of the amount NASA feels it 
needs to get the Apollo program off to 
a fast start. 

Within the framework of the Eisen- 
hower budget, NASA can lower the pri- 
orities of some of its research programs 
in order to accelerate boosters and 
Apollo, or the agency can schedtdc its 
funding in anticipation of an immedi- 
ate request for supplemental Fiscal 
1962 funds. 

Just as NASA has made its recom- 
mendation pattern clear, the House 
space committee has been clear in its 
hearings that it wants booster, commu- 
nications, weather, basic sciences and 
planetary exploration programs ad- 
vanced. This essentially leaves the 
agency without any low-priority proj- 

The authorization hearings began 
last week, then were recessed until Mar. 
22 because of other committee busi- 
ness. including a hearing on the De- 
fense Department directive assigning 
the bulk of the military space mission 
to the Air Force (AW Mar. 6, p. 26). 

NASA last week also cleared its Fis- 
cal 1961 supplemental request in a brief 
appearance before the Senate Appro- 
priations Committee. The original re- 
quest of S49.6 million was cut to $49 
million by the House Appropriations 
Committee, and this amount was ap- 
proved by the House Mar. 7. NASA 
is authorized to use up to $500,000 of 
research funds for travel. 

Projects covered by the supplemental 
include communications satellites, S24 
million; Centaur vehicle, SI 6.2 million; 
Mariner long lcadtime components, $5 
million: nuclear engine technology, 
$2.6 million, and Scout vehicle, $1.8 

At the authorization hearings, Abe 
Silverstein, director of NASA space 
flight programs, discussed these agency 
projects: 

• Atlas Able failure Sept. 25 was caused 
by a hydraulic failure in a servo unit. 
This prompted a question by the com- 
mittee on the possibility of penalizing 
contractors when a failure is traced to 
negligence, carelessness or design fail- 
ures. Cost of the Sept. 25 and Dec. 15 
Atlas Able failures was set at $20 
million. 

• Communications satellites: The only 
common earners which have expressed 
interest in a commercial system arc 
American Telephone and Telegraph 
and International Telephone and Tcle- 
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Subpoenaed Liglilplane Builders 
Surprised by Justice Dept. Action 


graph, although many companies other 
than common carriers have approached 
NASA on the project. Among them 
are General Electric, Wcstinghousc and 
Philco. Chairman Overton Brooks 
(D.-La.) said the House space com- 
mittee will hold three days of hearings 
on the communications satellite pro- 
gram next month. 

• Centaur development vehicles will 
carry- multiple payloads in their test 
shots. Among them will be two pack- 
ages similar to the S-3 energetic par- 
ticles satellite, which will be carried 
by Centaur into a stationary orbit. 

• Ranger program, to last 14 months 
and include five launches, will cost 
S100 million. 

• Value of the scientific program is 
shown in Vanguard I, launched three 
years ago and still transmitting, which 
has “provided as much information as 
any satellite launched to date" on the 
shape of the earth and effect of the 
shape on orbits; Pioneer V. called the 
outstanding example of planetary ex- 
ploration earned out by any nation, 
which successfully accomplished what 
the Soviets set out to do with their 
Venus probe, and Echo I, still able 
to reflect signals even though its sur- 
face area has decreased by 25%. 

Silverstein pointed out that the Tiros 
III weather satellite will be launched 
during the hurricane season. This 
should help in determining the value of 
weather satellites in long-range fore- 
casting and its effect on reducing storm 
damage. 

Dr. Robert C. Seamans, associate 
NASA administrator, supported earlier 
testimony maintaining that NASA and 
the Air Force have a relationship "as 
close to 100% as possible." Respond- 
ing to a question on whether the Air 
Force is withholding information from 
NASA on the USAF Discoverer pro- 
gram. Seamans said that because he 
is on the Air Force Scientific Advisory 
Board. NASA is full'- acquainted with 
Discoverer. 

In his testimony at the committee’s 
propulsion hearings. Gen. Ostrander 
said NASA and Defense maintain the 
closest and best coordination and rela- 
tions in propulsion and launch vehicles 
that he has ever observed in any pro- 
gram, "contrary to the many recent 
reports in the press and elsewhere." 

At the same hearings. Dr. Wernher 
son Braun, director of NASA's Marshall 
Space Flight Center, said the agency 
wants to bring the cost of orbiting 
each pound of payload down to S25- 
S50 per lb., compared with the present 
cost of $10,000-5100.000 per lb. First 
generation costs ranged from 5300,000- 
$1 million for each pound of orbital 
pavload. Cost of a manned lunar mis- 
sion could be cut from $30 million to 
S600.000 with recoverable boosters, he 
said. 


Spokesmen for major U. S. business 
and utilitv aircraft manufacturers ex- 
pressed "complete surprise" at sub- 
poenas obtained by the Justice Depart- 
ment’s Anti-Trust Division, directing 
them to appear before a federal grand 
jury of the U.S. District Court, Wich- 
ita. Kans., on Apr. 4th and make avail- 
able records covering meetings and 
pricing schedules. 

The subpoenas directed that the 
eight manufacturers served furnish the 
grand jury- corporate records of all dis- 
tribution and sales activities, records of 
all purchases from suppliers and copies 
of all corporate and financial records 
covering the period 1946 to the pres- 
ent. Named were Piper Aircraft Corp., 
Lock Haven, Pa.; Aero Commander. 
Iric.. Oklahoma City, Okla.; Taylor- 
craft, Inc., Conway, Pa.; Mooney Air- 
craft, Inc., Kerrville, Tex.; Mcvcrs Air- 
craft Co., Tecumseh, Midi.; Call Air, 
Inc., Afton, Wyo.; Cessna Aircraft Co., 
Wichita, Kans’.. and Beech Aircraft 
Corp,, Wichita, Kans. 

The Business Aircraft Manufacturer’s 
Association, the Aerospace Industries 
Assn.’s utility plane council, indicated 
that it was in no way involved in the 
action. A spokesman for the council 
stated that, to his knowledge, U. S. 
light-aircraft manufacturers have never 
before been subpoenaed or indicted in 
anti-trust actions. 

The grand jury also is interested in 
obtaining documentation from the sub- 
poenaed parties regarding any commun- 
ications passing between them and 
any competitors and relating to any 
meeting of two or more manufacturers 
or suppliers of light-aircraft. In addi- 
tion. it wants copies of suggested list 
prices and schedules of discounts to 
distributors and dealers of their prod- 

Business aircraft industry spokesmen 
professed no knowledge of any com- 
plaints of alleged malpractices that 
might indicate the Justice Depart- 
ment’s plans. They point out that 
they have not yet been cited for any 
alleged violations, if such exist, or any 
actions that might make them liable for 
prosecution. "We don’t know what 
they are looking for," one executive 
told Aviation Week, and he suggested 
that perhaps this is merely part of a 
routine investigation that the Depart- 
ment of Justice is making of this seg- 
ment of the aviation industry. He 
pointed out that no one should feel 
that the action reflects on the indus- 
trv. since a government agency is ex- 
ercising a right it has to conduct 
routine investigations. 


Beech Aircraft Corp. Executive Vice 
President Frank E. Hedrick noted that 
the company is giving priority to the 
accumulation of requested informa- 
tional materials and said that he be- 
lieves that this extensive research of its 
operations will provide “proper and 
valid evidence of Beechcrart’s success- 
ful endeavors in building a worldwide 
marketing organization whose sales 
increased 750% in the past decade," 
"We believe also that our records 
will dearly indicate our own freely 
competitive position and policies as 
part of an industry that has grown 
approximated eight times larger in the 
past decade," he added. 


Unmanned Redstone Test 

Washington— National Aeronautics 

and Space Administration lias decided to 
fly another unmanned capsule on a 
Redstone to qualify the boostet’s liquid 
oxygen regulator control system before 
attempting a manned ballistic Right in 
the Mercury program. 

Data from the MR-3 booster test, to 
be made within three weeks, and from 
a Little Joe high dynamic pressure abort 
will be assessed before a final decision 
is made on timing for the first manned 
Redstone launch. 

Third Mcrcury-Rcdstone launch will 
be a test of modifications to the thrust 
regulator system which caused the boos- 
ter in the second Redstone test to fly 
with a fully-open throttle, overshooting 
the planned impact point by 130 mi. 
(AW Feb. 6. p. 26). 

Payload will be a full scale boilerplate 
model, built by Langley Research Cen- 
ter and flown previously in one of the 
early Little Joe tests. There will be 
no booster-capsule separation program, 
and no recovers attempt. 'Hie dummy 
capsule will contain a pilot escape tower 
so that the pavload will duplicate the 
production capsule weight, center of 
gravity and flight dynamics cliaracteris* 

NASA planned to fly McDonnell Air- 
craft Corp. production capsule No. 14 as 
payload of Little Joe VI to test opera- 
tion of the pilot escape system under 
maximum dynamic loads. Similar abort 
tests of the escape svstem were made 
Nov. 4, 1959. and Jan. 21. 1960 using 
Little Joe and boilerplate capsule sys- 
tems. Little Joe VI was designed to 
repeat the mission of Little Joe V (AW 
Nov. 14, p. 34), by subjecting a produc- 
tion capsule system to these loads, which 
could be encountered during an abort 
early in the boost phase. 
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Lockheed Wins Cargo Jet Competition 


By David H. Hoffman 

Washington — Lockheed Aircraft 
Corp. last week won the design com- 
petition to build a workhorse air- 
freighter that is intended ultimately to 
modernize the Military Air Transport 
Service fleet and cut the cost of carry- 
ing commercial cargo. 

The new SS-476L transport, called 
the Super Hercules by Lockheed, is ex- 
pected to blur the distinction between 
strategic and tactical airlift after it be- 
comes operational in late 1964 or early 
1965. This is because the high-wing, 
turbofan-powered freighter will combine 
the features of relatively short-range 
troop carrying transports, such as the 
Lockheed C-l 30-A. with the large load- 
carrving ability of aircraft in the Doug- 
las C-l 24 category. 

The White House took the unusual 
step of announcing the contract award 
itself, citing the “large number of press 
queries” as its reason. But the move 
also was an apparent attempt to demon- 
strate that the new Administration in- 
tends to move swiftly on technical 
decisions. The competition was com- 
pleted so quickly that many significant 
details— such as the choice of engines— 
were still under discussion in the 
Pentagon after the announcement was 

White House and Defense Depart- 


ment estimate that thcSS-476L develop- 
ment program will cost approximately 
SI billion. Current plans call for pro- 
duction of 132 aircraft, but the trans- 
port is to be compatible with airline 
requirements, and commercial orders 
also are expected. 

Federal Aviation Agency and some 
of the airlines cooperated with the Air 
Force in preparing specifications for 
SS-476L. and F'AA monitored the 
project through the selection of Lock- 
heed as the contractor. The company 
will conform to both USAF and FAA 
standards to make sure the transport 
will be eligible for certification under 
Civil Air Regulations transport category. 

The 476L transport, as designed by 
Lockheed in response to Air Force’s 
Specific Operational Requirement 
(SOR) 182, will be able to: 

• Haul a 60.000-lb. pavload as far as 

3,000 naut. mi. or a 20,000-lb. payload 
up to 3,500 naut. mi. while cruising 
at airspeeds between 440 and 500 inph. 
Thus, the aircraft is to be capable of 
nonstop flight across either the Atlantic 
or Pacific Oceans, depending on its 
takeoff payload. 

• Operate from 6,000-ft. runways at 
maximum takeoff and landing weights. 
At its top weight of 1 55,000 lb., Lock- 
heed’s new C-130E Hercules will re- 
quire a 5.860-ft. runway for a standard 
day takeoff. With 140 additional feet, 


the same runway could accommodate a 
Super Hercules weighing close to 

315,000 lb. 

• Slow to an airspeed of 120 kt. or less 
to discharge paratroops and heavy 
equipment. Air F’orce acquisition of 
476L transports with air drop capability 
may fundamentally reshape the wartime 
missions assigned to MATS and to 
Tactical Air Command. 

Low Bidder 

The White House reported that 
Lockheed was "substantially the lowest 
bidder" in a competition with Douglas, 
Convair and Boeing. These four manu- 
facturers concluded oral presentations 
before an Air F’orcc source selection 
committee on Jan. 27. 

In the current fiscal year, S30 million 
has been appropriated for SOR 182. 
The proposed Fiscal 1962 budget in- 
cludes a request for an additional S98 
million to be used to continue the 
project. 

When Lockheed designed the air- 
craft to perform the SOR 182 mission, 
its engineers conservatively assumed 
that powerplants with a minimum 
thrust output of 18,000 lb. would be 
installed on the aircraft. This assump- 
tion apparently rules out all suppliers 
except General Electric and Pratt & 
Whitney in Air Force selection of an 
engine. 
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USAF Plans Additional Anti-ICBM Studies 

Air Force is contemplating additional study contracts to back np three parallel 
study programs of satellite-borne anti-ballistic missile systems which are soon to be 
funded by Aerospace Corp. (AW Feb. 6, p. 34). 

The satellite-borne anti-ICBM studies, several of which have been partially sup- 
ported by the Advanced Research Projects Agency in the past two years, are gener- 
ally known as Bambi (ballistic missile boost intercept). Additional studies will include: 

• Bambi control center— Air Force's Command and Control Development Division 
will ask for industry proposals on a study of control center requirements as soon as 
Aerospace Corp. selects what will likely be three winners of an industry conqictition 
for parallel Bambi system studies. Companies awarded Aerospace anti-ICBM 
contracts will not be permitted to bid on the Bambi control center because Air Force 
does not want the same organization handling both the control center and a system 
study. The reason is that a central contractor would have access to Bambi studies as 
they arc in progress, creating the possibility that a Bambi systems contractor, were 
he also performing the center study, would be monitoring his competitor's activities. 

• Countermeasures— Industry proposals for an Air Force contract to study counter- 
measures which may be needed to assist in destroying enemy ballistic missiles while 
they are still in their boost phases are due Mar. 29 at the Ballistic Missile Division. 
The winning bidder will be expected to analyz.c observable phenomena emitted by 
ballistic missiles during boost and then establish a systems concept for countermeas- 
ures using state-of-the-art techniques to counter the threat. 


General Electric’s lone entry in the 
engine selection contest was the MF- 
239C-3, an aft-fan powcrplant that is 
based on the CJ-S05-23 and which the 
company says was designed specifically 
for the SOR 182 requirement. With 
a thrust output estimated at 23,800 
lb., the MF239C-3 could undergo 
flight test in less than two years and 
complete all requirements for Federal 
Aviation Agency certification in mid- 
1963, General Electric believes. 

Instead of banking on a single engine, 
Pratt & Whitney submitted a series of 
proposals for advanced turbofan designs 
ranging from the 18,000-11). thrust 
JT3D-3, which will be installed on 
some commercial Douglas DC-Ss this 
summer, to a model reportedly develop- 
ing 24,000 lb. thrust. 

Development Schedules 

Development timetable for the more 
powerful Pratt & Whitney engines 
probably parallels that of the MF239- 
C-3, but the JT3D-3 could be available 
long before the first Lockheed air- 
freighter is ready to accommodate it. 
avoiding any possible slowdown in 
SS-476I. development and eliminating 
development costs of a new engine. 
These factors weigh in favor of the 
Pratt & Whitney powerplant. 

But legislative pressure to spread the 
large 4761, budget among a great many 
contractors and subcontractors was evi- 
dent last week. Sen. Kenneth 13. Keat- 
ing (R.-N. Y.) last week urged Air Force 
"to keep a close watch” on subcon- 
tracts awarded by Lockheed under the 
SS-476L program and to define just 
lmw much control would be exercised 
over Lockheed's freedom of choice. 

Tire original proposal drafted by 
Lockheed promised that about 61 57 
of the total contract would be subcon- 
tracted. Department of Defense re- 
ported that “at least 50% " would be 
subcontracted. In comparison. Lock- 
heed subcontracts about 3077 of the 
work involved in producing C-l 30 sc- 

Also, President Kennedy said last 
week that the Defense Department 
has been ordered to increase contract- 
ing to small business, including research 
and development work. 

Final Dimensions 

Although the final dimensions and 
performance specifications of the Super 
Hercules may be modified by Air Force, 
the aircraft as designed by Lockheed 
has a 160-ft. wing span and a length 
of 1 50 ft. A 20% growth potential 
has been designed into its fuselage, and 
if this potential is exercised, a corre- 
spondingly increased payload probably 
could be carried. 

Basic aerodynamic design and weight 
indicate that with powerplants in the 
lS,000-lb.-thrust category, the transport 


probably could maintain Mach 0.73 
cruise at altitude. If thrust output per 
engine were boosted to 23-24,000 lb.. 
the aircraft could cruise economically 
at between Mach 0.81 and 0.83. shar- 
ing this speed regime with current 
commercial transports. 

The aircraft will be built at Lock- 
heed’s Georgia Division, where cm- 
plovmcnt has fallen from a peak of 

20.000 in 1957 to about 10,200 and 
was scheduled to drop to 9,000 by 
mid-1963. Tire SS-476L program will 
reverse this trend. 

Scout Will Launch 
Re-entry Experiment 

Washington— Five-stage Scout launch 
vehicle will be flown to study re-entry 
phenomena at velocities up to 2S.OO0 
fps, in one of the next four vehicle de- 
velopment launches from Wallops Is- 
land, Va. 

Payload will contain a 17-in. solid 
spherical motor which will be driven 
into the atmosphere at an altitude of 

250.000 ft. to simulate the high re-entry 
velocitv of a return from Interplanetary 
flight. The spherical motor will be 
the combination fifth stage and payload. 

In the elevator-type launch technique 
similar to the earlier Trailblazcr firings, 
the first two stages will carry the pay- 
load to altitude, and the last three 
stages will be fired after the vehicle has 

Scout development program has been 
increased from six to eight flights, and 
National Aeronautics and Space Ad- 
ministration and the Navy last week 
signed a contract with Hercules-Allc- 
gany Ballistics Laboratory to improve 
the third and fourth stages of the stand- 
ard vehicle propulsion system. 


The SI. 35-million contract calls for 
40% more payload capability for the 
system by using advanced Polaris and 
Minutcman propellants in the upper 
stage engines. Advanced third stage 
ABL 254 engine will use the same case, 
and the fourth stage ABL 248 case will 
be lengthened to accommodate more 
propellant. Both stages will be heavier 
because of improved methods of pro- 
pellant packing developed for the solid 
fuel weapon systems. 

Existing Scout performance is a I 30 
lb. satellite in a 300-mi. orbit, or a 40 
lb. probe to 8.000 mi. Advanced mo- 
tors will raise the satellite capability to 
200-250 lb., probe weight to 63-75 lb. 

Advanced motor development will be 
funded jointly by NASA and the Nav. 
NASA's portion of the funds arc 
in the F'iscal 1961 supplemental request. 

NASA Awards Studies 
Of Large Boosters 

Washington— Contracts to study the 
most promising approaches to economi- 
cal large launch vehicles, with booster 
thrusts of 6-12 million lb„ have been 
awarded to Lockheed Aircraft Carp- 
North American Aviation and General 
Dynamics’ Convair Division. 

ihe National Aeronautics and Space 
Administration studies will include con- 
sideration of solid, liquid, hybrid and 
nuclear rocket engines and of uncon- 
ventional methods of construction (AM 7 
Dec. 12. p. 27). Other considerations 
are to include parallel and tandem 
staging: pump-fed and pressure-fed sys- 
tems; large oxygen-hydrogen boosters 
and vehicle recovery. 

Convair contract is for SI 30.000. 
Lockheed for SI 36.740 and North 
American for S160.000. 
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Price Group Will Fight to Save 
GE Direct-Cycle Nuclear Project 


By Katherine Jolmsen 

Washington— Joint Congressional 
Atomic Energy Subcommittee last week 
promised what appeared to be a losing 
fight to keep alive General Electric’s 
direct-cycle aircraft nuclear propulsion 
program. 

After an executive session. Rep. 
Melvin Price (D.-Ill.), chairman of the 
subcommittee, stated that Department 
of Defense has flatly refused to support 
an increase in the Eisenhower Admini- 
stration’s aircraft nuclear propulsion 
(ANP) budget so that research and 
development could proceed on both 
the GE direct-cycle approach and the 
indirect-cycle approach of the Pratt & 
Whitney Division of United Aircraft 
Corp. This totaled S68 million-less 
than half the SI 50-million-a-vcar level 
at which the program has been 
sustained over the past several years. 
The Eisenhower budget also directed 
that a selection be made between the 
two approaches (AW Jan. 23, p. 28). 

In addition. Price said that Defense 
Department furnished criteria that 
"leans" in favor of the Pratt & Whitney 
project in giving Atomic Energy 
Commission standards to weigh in 
evaluating nuclear engine development. 

Price viewed Defense Department’s 
position on the ANP budget and the 
engine criteria as "passing the buck" 
to AEC to make a selection in favor 
of the indircct-cycle project. 

Subcommittee sources said that Dr. 
Herbert York, the outgoing director of 

primarily responsible for Defense 
Department's position. 

Air Force and Atomic Energy Com- 
mission have supported continuation of 
both the direct and indirect cycle 
approaches on the grounds that a 
proper technical selection between the 
two cannot be made until development 
has progressed further. This has also 
been the position of the Price sub- 
committee. 

Dr. Glenn T. Seaborg. AEC’s new 
chairman, reportedly leans toward Dr. 
York's position that continuation of 
only the indircct-cycle project is 
advisable. 

If a selection must be made. Rep. 
Price said he would favor the direct- 
cycle project because it is further ad- 
vanced and has promise of early flight. 

General Electric has proposed to Air 
Force and AEC that its direct-cycle 
nuclear engine be placed in a modified 
B-52 to test it in flight by 1963. 

With the indirect-cycle project, he 
commented, “there is a question 


whether we will ever have a nuclear- 
owered plane in the air.” He said 
e considered it possible, but not 
likely, that under the present circum- 
stances AEC would select the direct- 
cycle over the indirect-cycle project. In 
view of the subcommittee's position. 
Price anticipated that a final decision 
will be made by President Kennedy. 

The key witnesses at last week’s 
executive session were Roswell L. 
Gilpatric, deputy secretary of defense; 
Robert E. Wilson, AEC commissioner, 
and John II. Rubcl. deputy director 
of defense research and engineering. 
Dr. York declined the subcommittee's 
request to testify, and Rubcl was his 
substitute. 

In his letter inviting Gilpatric to 
testify. Rep. Price observed: 

The Atomic Energy Commission 
“did not participate in the develop- 
ment of the criteria [for the nuclear 
engine] nor were the criteria submitted 
to the Commission for approval or con- 

the AEC*nor the principal contractors 
engaged in the ANP program had made 
evaluations of the cycles presently under 
development relative to the criteria — " 
"Serious questions were raised” at 
previous closed-door subcommittee 
sessions. Price told Gilpatric, "as to 
the adequacy' of certain of the criteria, 
particularly as to shielding and core life, 
and as to whether the effect of the 
criteria was to ‘rig’ the decision in 
favor of the cvcle preferred bv the 
DOD. 

"As I have stated in my previous 
letters. I have been greatly disturbed 
with the poor management which has 
been provided for the ANP program." 

flic Price subcommittee's position is 
countered on the congressional front by 
strong opposition to the dircct-cyclc 
project in the House Appropriations 
Committee, which controls funds for 
the program. 

New Production Post 
Created by Defense 

Washington-Jamcs N. Davis, vice 
president of Bell Aerosystems Co., was 
appointed last week as deputy assistant 
secretary of defense for production and 
management. 

The newly created post Will concen- 
trate on formulating decisions in regard 
to production lead time for weapon 
systems. Davis has held a variety' of 
industry and government posts in man- 
agement and research, including a term 
from 1951 to 1954 as special assistant 


for research and development to the 
undersecretary of the Army. 

Meanwhile, appointments to two 
other defense posts were being delayed, 
apparently by political endorsement, 
security clearance and White House 
administrative programs. 

Joseph S. Imirie, vice president of tlv 
Carborundum Co., who is slated to bi 
assistant secretary of the Air Force for 
materiel is one (AW Mar. 13, p. 307). 
Tlie other is Brockway McMillan, 
director of military research for Bell 
Telephone Laboratories, who has been 
picked to be assistant secretary of the 
Air Force for research and development. 

John H. Dillon, a career Navy 
employe, was nominated last week to 
be assistant secretary of the Navy for 
financial management. 

Anti-Salellite Potential 
Claimed for Nike Zeus 

Washington— Nike Zeus anti-ICBM 
missile could with minor modification, 
become an anti-satellite weapon effec- 
tive to 200 mi., and with major modi- 
fications could extend its effectiveness 
to 1,200 mi., according to Brig. Gen. 
David C. Lewis, Army director of spe- 
cial weapons development. 

With “normal" development fund- 
ing and emphasis, the 1,200-mi. capa- 
bility could be achieved by 1967, Lewis 
said at a panel discussion on military 
applications in space at the annual 
meeting of the National Rocket Club. 

Navy's Transit navigation satellite 
will have an operational accuracy ca- 
pability of 200-500 vd.. Rear Adm. 
Thomas F. Connolly, assistant chief. 
Bureau of Naval Weapons for the Pa- 
cific Missile Range and Astronautics, 
said during the panel session. 

Connolly said that, in quantity pro- 
duction, shipboard Transit receiving 
system could be installed in a tramp 
steamer for 510,000 or less and that he 
foresees the day when marine under- 
writers will require the unit as a pre- 
requisite for insurance. 

Asked whether the receiver could be 
made light enough for use in aircraft, 
he said that the Navy is principally in- 
terested in shipboard applications but 
that he sees no reason why the unit 
could not be developed for large aircraft. 

Dr. Ivan A. Getting, Aerospace 
Corp. president, set the theme for the 
discussion when he said that there is a 
definite military role in space and that 
while the use of space for peaceful pur- 
poses must be considered an ideal aim, 
the U. S. must be continually aware 
that "terror weapons," such as bombs 
in orbit, are not only a possibility, but 
a probability. “We must face facts,” he 
said. 

"We cannot reserve the seas, land 
and air for war and space for peace." 
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PART OF NASA'S P-14 deep space probe payload, this installment was built by MIT to 
measure the velocity, direction and density 1 of solar winds. Effects of the winds, which arc 
great streams of ionized gases, arc well known: magnetic storms, aurora borealis and tile 
recently-observed dumping, or emptying, of the Van Allen radiation belts for short periods 
of time, coincidental with solar eruptions. 

Device on NASA’s P-14 Satellite 
To Collect ‘Solar Winds’ Data 


Boston— Long-standing scientific con- 
troversy on the direction, velocity and 
density of “solar winds"— great clouds 
of ionized gases which move through 
space-may be resolved by an experi- 
ment aboard the National Aeronautics 
and Space Administration’s P-14 deep 
space probe, scheduled to be launched 
soon from Cape Canaveral. Some scien- 
tists claim that the winds roar through 
space like gales; others liken the gases to 
breezes. 

The winds are to be measured by an 
instrument prepared for the NASA pay- 
load by the Laboratory for Nuclear 
Science of the Massachusetts Institute 
of Technology. Basically a Faraday cup 
(6-in, dia., j.5-in. deep) fitted with a 
collector plate and four grids, the device 
will record protons only, for at apogee 
(120,000 naut. mi.) tlie only possible 
source of protons would be an ionized 
gas. Electrons, conversely, could be 
generated by other sources and thus 
give spurious readings. 

Four grids serve to modulate incom- 
ing protons, repel electrons and suppress 
the photoelectric current stimulated by 
ultraviolet light on the plate, cup and 
grids.. First grid is a ground. Second 
grid is periodically charged with positive 
square-wave voltages (0-5, 0-20, 0-80, 
0-250, 0-1,000, 0-2,300 v.) at a con- 
stant frequency of 1,500 cps. These 
pulsating voltages not only modulate 
the protons with an a.c. signal by block- 


ing all particles whose energy levels are 
lower than the charge on the grid, but 
also analyze their energy levels by com- 
paring the number of protons striking 
the plate at 0 v. with those at 5, 20, SO, 
250 v., etc. Tlie third grid, a metallic 
cloth, is an electrostatic shield between 
the modulating grid and the collector 
plate. Tlie fourth grid, negatively 
charged at 150 v., repels electrons and 
suppresses most of the photoelectric 
currents. 

Protons are a.c.-modulated to distin- 
guish the desired current on the 20-cm.* 
collector plate from d.c. photoelectric 
currents generated by ultraviolet light. 
An extremely sensitive amplifier (for 
currents between 10*“ and 10*' amps.) 
picks off only a.c. signals, demodulates 
them and passes them on to the pay- 
load's telemetry transmitter. Direct cur- 
rents on the plate are grounded. 

Velocity of the winds will be esti- 
mated by determining the energy levels 
of the protons as they pass the modu- 
lating grid, since proton speed and en- 
ergy level are aircctlv proportional. 
Density of the gases will be derived by 
dividing the number of proton strikes 
per square centimeter per second (or 
flux) by the velocity of the protons. 
Direction of the solar winds will be de- 
termined by variations in current read- 
ings, as the cup— which is flush-mounted 
in the side of the payload— rotates at 
1.5 or 2 rps. 


Kennedy Plan Asked 
On Conflict-of-interest 

Washington — President Kennedy 
was urged by a Senate group last week 
to propose a comprehensive legislative 
program quickly for modernizing the 
entire body of conflict-of-interest law. 

The White House recommendations 
currently are expected bv Mar. 30. 
The President's three-member task 
force studying ethics in government 
and conflict-of-interest is headed by 
Judge Calvert Magrudcr, an attorney 
and lecturer at Harvard University. It 
also includes Dean Jefferson Fordham 
of the University of Pennsylvania 
School of Law and Prof. Bavlcss 
Manning of Yale Law School. 

Present laws— including seven stat- 
utes enacted over the past 100 years— 
“are disjointed, overlapping, ambig- 
uous. and improperly focused." 
according to stuff report of the Senate 
Subcommittee on National Policy 
Machinery, headed by Sen. Henry 
Jackson (D.-Wash). “They arc anach- 
ronistic— addressed in many respects 
more to the problems of the 1860s 
than the 1960s." Jackson also heads a 
Senate Armed Services Subcommittee 
studying conflict-of-interest proposals 
relating specifically to Department ot 
Defense, particularly requirements that 
officials divest themselves of stock 
holdings. 

Primarily, the report highlighted the 
difficulties m assuring against the use 
of public office for private gain without 
maintaining unnecessary impediments 
to public service. Numerous congres- 
sional committees over the past several 
years have held long hearings on these 
problems— without attaining solutions. 

After the report, endorsed by Sen. 
Jackson, was issued. Sen. Kenneth Keat- 
ing (D.-N. Y.) called for application of 
the same conflict-of-interest laws to 
members of Congress that apply to 
members of the executive branch-a 
proposal which will probably further 
complicate the enactment of new legis- 
lation again this year. 

Highlights of the subcommittee staff 

• Present law fails to recognize the 
special situation of the part-time con- 
sultant or the employe on a one-shot 
assignment whose services arc vital in 
shaping foreign and defense policies. 

• Lawyers entering government service 
arc not only confronted with disruption 
of their practice, but face severe 
limitations on their practice for two 
years after their tour of duty. 

• Laws requiring retired military per- 
sonnel to forego retirement income 
while serving in a civilian government 
position, the report declared, arc 
“serving today to hamper . . . recruit- 
ing top national security talent. . . ." 
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Carrier Communications Satellite Studied 


Los Angeles— Joint commercial com- 
munications satellite business venture, 
involving the nation's common car- 
riers and aimed at operating at 5260- 
million stationary, 1,000-channel ca- 
pacity earth satellite system after a 
four-year development period, is under 
preliminary study by General Tele- 
phone and Electronics, RCA Com- 
munications and Lockheed’s Missiles 
and Space Division. Intended as a 
"carrier’s carrier,” the joint venture 
would lease channel capacity for trans- 
atlantic relay of telephone, telegraph 
and teles to international communica- 

Another major carrier. International 
Telephone and Telegraph Corp., is 
reported considering the joint-venture 
plan, proposed early this year by Lock- 
heed, and may enter the preliminary 
study. The Lockheed proposal is an 
outgrowth of an exhaustive S --million 
business planning study of a telecom- 
munication satellite (Telcsat) system 
conducted for the space-frame manu- 
facturer by the management consulting 
firm of Booz. Allen & Hamilton. 
Additional political, legal and regula- 
tory aspects of the Telcsat program 
were explored in a supplemental study 
by the Washington legal firm of 
Pierson, Ball &* Dowd. 

Booz, Allen & Hamilton suggest 
financing for the enterprise primarily 
from U. S. telecommunications carriers, 
partly from foreign carriers (whose 
participation would be limited by law 
to 20% equity ownership), and from 
space technology companies which 
might provide technical support and 
actual hardware. Public stock sales and 
debt issues are an additional anticipated 
financing possibility. Boosters, launch 
vehicles and other hardware probably 
would be obtained through open com- 
petition among space technology (inns, 
whether they' be participants in the 
joint venture or not. 

Lockheed is anxious to get the oper- 
ation under way but is believed to 
prefer to hold only as sufficiently large 
an interest in the joint-venture enter- 

E as necessary to show its good 
, since it is not a carrier itself. 
Industry sources say the company is 
seeking participation by at least one 
additional space technology firm. 

Whether the venture is actually 
begun, let alone successful, may hinge 
on the attitude toward it of American 
Telephone and Telegraph Corp., the 
sole U. S. carrier of intercontinental 
telephone traffic. AT&T has been 
apprised of the Lockheed plan. It is 
pushing its own plans for a low- 
orbiting commercial communications 
satellite project for which it had Federal 


Communications Commission author- 
ization to conduct a one year experi- 
ment (AW Jan. 23, p. 39). 

A delegation of AT&T scientists and 
engineers from its Bell Telephone Labo- 
ratories in Murray Hill and Whippanv, 
N. J., visited Aerojet. Convair and Doug- 
las here in Southern California two 
weeks ago to inquire about availability 
of suitable launch vehicles for its pro- 
gram. Industry sources, sympathetic to 
the Lockheed Telcsat plan, say the 
project cannot be a success without 
AT&T participation, but predict that 
this may be forthcoming if the Lock- 
heed plan progresses beyond the pre- 
liminary study phase and if it gains 
necessary support among telegraph and 
telex carriers. 

Participation of the major carriers 
would be almost essential, the Booz. 
Allen planning study concedes, to en- 
sure commitments for channel leases, 
to assist in obtaining agreements with 
foreign carriers and to provide needed 
communications experience. 

Function of the Tclesat system would 
be to serve as an overseas link, relaying 
telecommunications initially from the 
North American to the European con- 
tinents and vice versa. It would not 
provide long-distance land communica- 
tions. Its role would be that of a con- 
necting carrier or a "common carrier's 
carrier.” offering leased circuits to all 
voice and record (telegraph and telex 
carriers) for overseas message transmis- 
sion via satellites. Tire satellite com- 
munications would be distributed 
through existing ground networks now 
operated by existing carriers. Tin's role 
would require a carrier status and would 
be subject to FCC regulation. 

Participation in the preliminary 
study which is attempting to determine 
the feasibility of the plan docs not 
bind any of the participating companies 
to actual implementation of the study. 

The proposed Telesat svstem in- 
itially envisons use of one stationary 
satellite (satellite in an equatorial orbit 
at roughly 22,300 mi. altitude, giving it 
a rotational period equal to that of the 
earth) over the Atlantic, and another 


Centaur Mating 

Cape Canaveral— Centaur stage was 
mated vertically last week for the first 
time with its modified Atlas booster. It 
was used in the first systems checkout of 
the new Complex 36 here with the 
complete Atlas Centaur vehicle. The 
Convair Centaur stage was complete with 
two Pratt & Whitney LR115 engines, 
but it is not the stage designated to make 
the first Centaur flight. 


sometime later over the Pacific. There 
will be three or four test launches dur- 
ing development. The payload was speci- 
fied by Lockheed to be limited to 1 ,000 
lb., but the Booz, Allen report indicates 
this should be capable of providing 
1,000 two-wav voice channels or more 
by 1967. 

During the R&D period, space-borne 
equipment will be developed, and com- 
munications link analyses and modula- 
tion and multiplexing studies will be 
conducted. Anticipated payload radi- 
ated powers will be less than two watts 
at frequencies between 1,000 and 10,- 
000 me. Communication bandwidths 
will be somewhere between 50 me. and 
500 me., depending on the modula- 
tion techniques finally selected. 

Vehicles suitable for putting the pay- 
load into the 22.300-mi. orbit would 
include a modified Lockheed Agena C, 
the basic version of which is in the 
design stages, and the Convair Cen- 
taur. according to Booz, Allen. 

Cost of the initial program, the man- 
agement consultants say. would include 
S54.5 million for R&D. $82.5 million 
for experimentation and test. 544 mil- 
lion for boosters, vehicles and payloads, 
S7S.4 million for modifications to base 
and launch equipment, conversion and 
construction of 20 transmitting and 
receiving stations near major communi- 
cation centers of the world, four of 
them at the gateway cities of the U. S. 
Another 5176 million, these estimates 
continue, would be needed for satellite 
replacement through 1980. The Booz, 
Allen study indicates that the system 
should be profitable bv the early 1970's. 

While the Booz. Alien study says the 
low-altitude satellite system may be 
currently more practical, the stationary 
system— which was favored in space 
communications’ briefs filed with the 
FCC by Radio Corp. of America, 
Hughes Aircraft, General Telephone 
and Electronics as well as Lockheed— 
would have these advantages: 

• Flexibility—' Three satellites could pro- 
vide continuous repeater telecommuni- 
cations for 98% of the earth’s surface 
without delays or interruptions because 
of the unavailability of the satellite or 
of switching from satellite to satellite. 

• Less interfcrcnce-Synchronous sys- 
tem would be a source of less interfer- 
ence with surface microwave and 
airborne systems in controversial fre- 
quencies (AW Feb. 6, p. 79). 

• Cost-In the long-run, the stationary 
svstem will be less expensive, although 
the low-orbiting satellites arc cheaper on 
a sa tel 1 i te-for-sa telli te basis. The sta- 
tionary system would require fewer sat- 
ellites. less complex and fewer ground 
stations. 
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Turbofan-Powered B-52H Makes First Flight 

First production Boeing B-52H is undergo- 
ing initial Right trials at Boeing Airplane 
Co.'s Wichita, Kan.. Division prior to de- 
livery to Strategic Air Command's 379th 
Strategic Wing. Wurtsmitli AFB. Mich., 
in May. Structural changes, reducing weight 
and permitting increased fuel stowage, iu 
addition to use of new Pratt & Whitney 
TF-33 tiirbofan engines, provide important 
gains in unrefueled range over the earlier 
B-52G models. Although range figures arc 
still secret, the B-52H’s TF-33 fan engines 
provide a fuel consumption at least 15% 
lower than the conventional P&W J57 tur- 
bojets fitted to earlier models at cruise levels, 
in addition to giving a takeoff thrust some 

injection on takeoffs. Takeoff thrust rating 
of the TF-33 is 17.(100 Ih. at sea level nu- 
tate represents a major revision in structural 
lavout. although dimensions are the same. 

Hie fire control system is an Emerson Elec- 
tric AN/ASG-21. Pilot-copilot instrument 
presentation is revised for greater efficiency 
—new attitude and position presentation, for 
example, is integrated, providing two instru- 
ment faces in place of the former six. Gross 
weight of the B-52H is increased over the 
B-52G’s 488.000 lb., although the figure is 
still secret. An important addition to the 
B-52H weaponry is the new solid-propel- 
lant-powered Douglas GAM-87A Skybolt 
missile (AW Jan. 30, p. 15). at least four 
of which can be carried externally on pylon 
launchers under Superfortress wings. 
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Soviets Predict First Manned Flight 
On Basis of Sputnik IX Recovery 


Moscow— Soviet scientists, comment- 
ing on their successful fourth biological 
satellite experiment, are confidently pre- 
dicting that a Russian cosmonaut will 
make the first manned space flight. 

Sputnik IX was launched and re- 
covered Mar. 9 (AW' Mar. 15, p. 505) 
with its payload of a four-year-old dog, 
guinea pigs, black mice, insects and 
plant seeds. 

Soviet Premier Nikita Khrushchev 
told an agricultural conference in 
Siberia last week that Russia is "confi- 
dent that the time is not too far off 
when the first spaceship with a man 
aboard will dash into outer space.” 

Scientific comment carries a similar 
belief, although predictions include the 
usual reservation that a Soviet man will 
not be launched until it is safe. But 
with the U.S. planning to launch a 
Mercury pilot on a ballistic flight next 
month and to fly a manned orbital mis- 
sion before the end of the year, Soviet 
scientists are now putting emphasis on 
the imminence of Russian manned flight 
rather than on problems which must 
be solved. 


Kh. Koshtoyants of the Armenian 
Academy of Sciences said Soviet scien- 
tists "are fully aware of their great re- 
sponsibility on the eve of manned space 
flight and are deeply convinced that 
first space travel will be made by Soviet 
airmen." 

Soviet press reports said that the 
main purpose of Sputnik IX was prov- 
ing out "complex facilities called upon 
to secure in airtight cabin conditions 
necessary for normal activity of organ- 
isms in manned space flight." The re- 
covered cabin carried a female dog, 
called Chernushka, who survived the 
flight with "no abnormal deviations." 

Flight was made during a period of 
"increased meteorite activity," accord- 
ing to Vsevolod Fedvnsky, a doctor of 
sciences. Me said the “huge flying 
weight of the Soviet vehicle (10,5-40 lb.) 
enables the outer casing to be heavy 
and strong enough to afford protection 
against meteorite impact.” 

Fedvnsky indicated the outer struc- 
ture of the orbital vehicle was dented 

The pavload orbited an unspecified 


number of times between the altitudes 
of 154.6 and 114 mi., and the Russians 
say it was exposed to “intense ioniza- 
tion” of solar and cosmic radiation. This 
statement would be disputed by U.S. 
scientists, who maintain that radiation 
is not hazardous at these low altitudes. 

Soviet Academy of Sciences said the 
flight and payload environmental con- 
ditions were normal. The dog's be- 
havior was monitored by television. 
Cabin temperature varied between 61 F 
and 68F. and humiditv ranged from 57 
to 40%. 

Data from Chernushka and survivors 
of two previous flights-Bvelka and 
Strelka— will be used to determine the 
effects of acceleration, deceleration and 

processes of man, according to P. Varin, 
member of the Academy of Medical 
Sciences. He said scientists have ob- 
tained “revealing information about the 
effects of unusual stimuli on living or- 
ganisms— rasping noise of rocket en- 
gines. hull vibration" and loads. 

Dogs Preferred to Apes 

Varin said Russia prefers using dogs 
to apes in experiments because dogs 
remain calm while apes arc nervous and 
more excitable. The U.S. uses monkeys 
and chimpanzees as space experimental 
animals because they have the same 
organ suspension and placement as man. 

Demonstrating a rare lack of public 
unanimity among Soviet scientists, 
Pravda published several stories aimed 
at dampening earlier enthusiasm on 
the imminence of manned flight. 

Ival Maisky, director of the Soviet 
Experimental Biology Institute, said it 
is not clear “what overloads” man can 
safely take during launch, re-entry and 
landing, nor is it conclusive that weight- 
lessness is not dangerous. 

Koshtoyants said further improve- 
ments in radio, telemetry and television 
arc important for success in biomedical 
research. Ukranian Academician Niko- 
lai Barabashov said that a scries of ani- 
mal experiments in short and extended 
orbital flights is under way to clear 
"numerous questions that have to be 
disposed of before man goes into space 
himself." 

Dr. Sandoe Lukacs of Hungary, medi- 
cal adviser of the Union of Technical 
and Scientific Associations, said the 
U.S. is lagging “very much behind the 
Soviet successes. Up to now,” he said, 
“the Americans have succeeded only in 
bringing back monkeys after a few min- 
utes' flight on a ballistic trajectory, but 
Soviet research scientists have suc- 
ceeded for the second time in landing 
living creatures in a predetermined area 
from a Sputnik circling our globe." 

Lukacs concluded that Russian ex- 
periments have demonstrated the fun- 
damental proof of design and capability 
for manned space flight. 
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Today's pilots traveling at supersonic speeds must seek out targets they cannot see. To make low-level attacks in any 
weather, day or night, requires highly sophisticated electronic aids. Autonetics meets this need with advanced radars 
using terrain avoidance equipment, bombing-navigation systems and projected displays. Such are: NASARR, a com- 
pact, lightweight, monopulse radar system in F-105's of the USAF, the F-104's of Canada, West Germany, Belgium, 
Netherlands and Japan; and the AN/ASB 12 radar-equipped, inertial bomb-nav system in the Navy’s Mach 2 A3J. 

Electromechanical systems by Autonetics // Division of North American Aviation 



Venus Probe Carries 
Long-Range Antenna 

Soviet Venus probe, which has not 
transmitted signals since Feb. 27. may 
resume broadcasting in mid-May when 
a large paraboloid antenna is scheduled 
to unfold from the payload structure for 
interplanetary range communications. 

Possibility that the probe became 
silent by plan rather than through a 
malfunction was indicated in a rela- 
tively detailed Moscow News account 
of the probe and its instrumentation. 
This report says the probe contains 
aerials used for orbit and earth phase 
communications, and a rod antenna for 
medium-range transmissions. The long- 
range antenna is a 6.6-ft.-dia. para 
boloid with a pencil beam, which is to 
unfold as the probe approaches Venus. 
Closest approach to the planet will 
come May 19-20. 

Communications with the probe 
ceased at a range of 4 million mi. and 
.none of the public Soviet scientific re- 
ports have hinted that this was planned. 
Speculation in the U.S. was that the 

that the orientation system failed and 
the probe was tumbling. 

It is possible that Russia is waiting 
to determine whether the interplane- 
tary communications system will func- 
tion before making any announcement. 
It could produce a propaganda coup, 
since it would eclipse the U. S. com- 
munications ranges record of 22.5 mil- 
lion mi. established by Pioneer V. 
Soviet probe will be 43.5 million mi. 
from the earth at its closest approach 
to Venus. 

The 1,418-lb. probe, called an auto- 
matic interplanetary station, consists of 
a pressure vessel 6.52 ft. long and 3.44 
ft. in diameter. Solar paddles contain 
cells with different coatings to measure 
their efficiencies, and an earth-seeking 
sensor is attached to the outboard cor- 
ner of one of the paddles. A sun-star 
seeking sensor is attached to the pres- 

Major subsystems of the probe arc: 

• Orientation, in which the sun seeker 
locks on the sun for stabilization, to 
"insure in the neighborhood of Venus 
that the paraboloid aerial always points 
toward the earth.” System also elim- 
inated tumbling and free rotation when 
the probe was launched from orbit. 

• Instrumentation, for measuring cos- 
mic rays, magnetic field intensities, 
charged particles and solar corpuscular 
radiation, and micrometeorite impact. 

• Radio, powered by chemical batteries 
continuously charged by solar cells to 
measure probe movement in relation to 
the earth; to transmit scientific meas- 
urements and internal environment, and 
to receive commands. The Soviet 
probe has both command capabilities 


and self-contained program capabilities. 

Soviets continue to maintain an offi- 
cial secrecy about its launch vehicles 
and ground complex. The Moscow 
News, however, identified as a control 
point the Center for Long Distance 
Cosmic Radio Communications, which 
is the filter renter for tracking site re- 
ports. Tracking stations have been 
equipped with narrow-band, low-noise 
receivers and with large antennas for 
the Venus project. 

The Cosmic Radio Communications 
Center computes the projected trajec- 
tory and programs pointing directions 
for remote stations. Antennas can be 
"trained to any point of the celestial 
sphere with an accuracy of several min- 
utes of arc," according to Moscow News. 
Solar orbital elements arc now 92.8- 
million-mi. aphelion and 65.9-mil- 
lion-mi. perihelion. Late in February. 
Tass gave these figures as 94.7 and 
66.7 million mi. 

AAS Rejects Merger 
With Rocket Society 

Washington— American Astronautical 
Society has again rejected an American 
Rocket Society proposal that the two 
organizations "merge, and the AAS 
Board has decided to halt further efforts 
toward a merger. 

ARS proposal, second since 1959. 
was made to reduce what it considers 
the number of organizations with over- 
lapping interests, which would reduce 
the growing number of technical meet- 
iugs-a sore point in government and 
industry because of the time and ex- 
pense they demand. 

AAS feels that although each techni- 
cal society has its strong areas of special 
interest, there is a vacuum in the inte- 
gration of the multitude of technical 
and scientific disciplines, and the Astro- 
nautical Society is moving toward an 

AAS wants to keep its membership 
small but representative of the growing 
number of specialties in physical and 
life sciences. President Alfred' M. Mayo 

told A VI. VI ION \\ EMC. 

The issue of the growing number of 
technical meetings mav come to a head 
as a result of two independent discus- 
sions. one held last week and another 
scheduled next month. American So- 
ciety of Mechanical Engineers, Insti- 
tute of the Aerospace Sciences. ARS 
and Society of Automotive Engineers 
met last week at the request of Marry 
Guggenheim of the Guggenheim Foun- 
dation, to explore ways of reducing the 
number of technical meetings. 

Aerospace Industries Assn, guided 
missiles council has asked AAS. ARS. 
IAS and ASME to meet Apr. 20-21 at 
Hanseom Field, Mass., to discuss the 
same subject. 


News Digest 


Thomas D'Alesandro, Jr., former 
mavor of Baltimore and Democratic 
Congrcsscman from Maryland, was 
nominated last week to be a member 
of the Renegotiation Board. 

Study contracts to establish design 
requirements for 2-3-million lb. thrust 
launch vehicles based on F-l and J-2 
booster engines were awarded last week 
to Convair. North American Aviation 
and Martin by National Aeronautics 
and Space Administration. 

Northwest Airlines has filed a S2.5- 
million suit against Lockheed Aircraft 
Corp. and General Motors Corp. for the 
loss of an Electra turboprop transport 
near Tell City , Ind. last year. 

General Electric Ordnance Depart- 
ment has a S20-million Navy contract 
to continue work on the advanced Mk 
S4 Polaris submarine fire control system. 

Two new suits have been filed against 
Chance Vought Corp.. by Ling-Tcmco 
Electronics. Inc., both of Dallas. Tex. 
One seeks acquisition of Vought’s stock- 
holder list in preparation for Ling- 
Temco's waging a stockholder proxy 
fight, which it said it plans to conduct 
at Vought’s May 25. stockholder meet- 
ing, the other suit challenges Vought’s 
right to issue stock, allegedly in viola- 
tion of stockholder pre-emptive rights. 

USAF-Convair Atlas E landed about 
2,000 mi. short of its planned 9.000-mi. 
range when the sustaincr engine shut 
down prematurely in a test last week at 
the Atlantic Missile Range. 

Marold B. Finger has been appointed 
assistant director for nuclear applica- 
tions in the National Aeronautics and 
Space Administration launch vehicle 
programs office. Previously nuclear pro- 
grams chief under the propulsion assist- 
ant director. Finger remains manager 
of the joint NASA-AEC Spare Nuclear 
Propulsion Office. 

California Eastern Aviation plans to 
change its corporate name to the Dyna- 
tronics Corp. to reflect its diversification 
in products and services. The change 
must be approved at the company ’s an- 
nual stockholders’ meeting, scheduled 
June 14. 

Thiokol Chemical Corp., reported to 
be discussing merger possibilities with 
Baltimore Paint & Chemical Corp.. 
said that Baltimore Paint & Chemical 
was one of a number of companies it 
has considered for acquisition but that 
Thiokol has made no proposal to 
BP&-C. 
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SAS Seeks to Double Its Working Capital 


Airline is asking three Scandinavian governments for 
funds to overcome financial hazards it faces. 


Bv Cecil Brownlow 


Stockholm— Scandinavian Airlines System, which has expanded four-fold 
over the past 10 years without once increasing its basic capitalization, is striv- 
ing to overcome a series of crimping financial hazards— some of them tran- 
sient, others more chronic. 

Buffeted by the loss of approximately $16.8 million during its last fiscal 
year (AW Feb. 1 3, p. 47) and facing prospects that are almost as bleak for the 
current 12-month period. SAS, as an immediate step, is asking the govern- 
ments of the three Scandinavian countries directly concerned to provide 
funds that would approximately double the carrier's present working capital 
of S31 million to about Still million. 


The three governments— Denmark, 
Norway and Sweden-own 30% of the 
airline’s stock. 'Hie remainder is divided 
among private capital, and SAS officials 
are proud of the fact that the carrier 
has not received a subsidy payment 
since the time of its post World War II 
inception. 

However, such forces as route ex- 
pansions. the expenditures necessary 
to become a member of the jet age. 
declining market value of piston-engine 
equipment still on hand, the necessary 
awkwardness of the organization itself 
— i.e., the need of maintaining a head- 
quarters in the capital of each of the 
three nations, of splitting maintenance 
work and schedules in an effort to sat- 


isfy all three— make additional capital 
mandatory. 

“And,” as one official explains, “we 
would be hard put to find sufficient 
money from private sources. So, we 
have to him to the governments.” 

The respective ministries of the 
three nations are presently studying 
means of meeting the request, and 
there is little doubt that aid will be 
forthcoming in one form or another, 
with the load split roughly along the 
lines of government investment in the 
corporation. Sweden holds three- 
sevenths of the government-owned 
stock. Denmark and Norway two- 
sevenths each. 

Some of the airline's financial difficul- 


Convair 990 European Deliveries Delayed 

Copenhagen— Initial delivery date of the Convair 990 medium-range jet transport 
to its two European customers— Scandinavian Airlines System and Swissair— arc being 
delayed by at least another five months. 

Present target date of October tor first deliveries means that both carriers will 
miss out on the profitable summer season and lose potential revenues estimated by 
some to be well above a million dollars. 

Swissair bad counted heavily upon receiving the aircraft in time to begin a sum- 
mer jet schedule to the Far East. It has been facing jet competition in this market 
for the past year while relying upon Douglas DC-6B piston engine aircraft to serve 
its own routes and has been anxious to make the swatch at the earliest possible date. 

SAS also urgently needs the aircraft to compete effectively on a number of its Far 
Eastern, South American and African routes. 

Swissair and SAS officials have been conferring with Convair in Sail Diego over 
the reasons for the delays and over the possibility of leasing shorter-range Convair 
880s to help carry them through the summer period. Some officials of both car- 
riers have advocated a flat cancellation of the orders. 

One apparent reason for the new delay is discovery of serious vibration in the 
engine nacelles. Engine mounts reportedly will be shortened bv 28 in. each in an 
effort to correct the problem. 

Original delivery date quoted to Sw-issair for the first of seven 990s on order was 
March, 1961. This was postponed to May several months ago following delays in 
the first flight of the prototype. Word on the newest delay was received earlier 
this month. Two of Swissair's 990s are to be leased to SAS which has ordered 
another two directly from Convair. 


tics arc new— a direct result of moderni- 
zation and expansion — others have 
gripped the carrier almost from its in- 
ception. 

They include: 

• Expenditures of an estimated SI 47 
million for the jet equipment needed 
for the carrier’s various route struc- 
tures and the facilities to handle them 
plus late delivery dates. 

In 1960, SAS had hoped to have 
the first of its seven Douglas DC-8s 
in service at the beginning of the trans- 
atlantic summer tourist season which 
opens Apr. 1 . 

Because of delivery slippages, the 
airline missed its target by almost two 
months and. forced to face jet com- 
petition with piston equipment during 
this period, lost out on considerable 
potential revenues. 

Slippage in delivery dates of the 
Convair 990 medium-range transport 
from an original March. 1961, to the 
present October schedule (see box) 
is even more severe and means that 
SAS may miss out entirely on the 
summer jet season on some of its Far 
Eastern, South American and African 

"I don't know what we can do about 
it.” one official complains, “and when 
the bill comes around, we will still 
have to pay it." 

• Cost of modifying the leading-edge 
wing section of its DC-S fleet to re- 
duce drag, increase range and cut fuel 
requirements (AW Nov. 7, p. 39) and 
converting their engines— the 17.000- 
lb.-thrust Pratt & Whitney JT4A- 
from the -9 to the more powerful -11 
versions in order to increase available 
takeoff thrust. 

SAS engineering officials estimate 
that the wing modification for each 
aircraft will cost approximately S300,- 
000-S200.000 to Douglas Aircraft Co. 
for the kit plus another SI 00,000 for 
the necessary tooling, labor, etc.-to 
do the work at Copenhagen’s Kastrup 
Airport. JT4 conversion cost is esti- 
mated at SI 00.000 per engine, or about 
5400,000 an aircraft. Over-all cost of 
the DC-S modification program to SAS 
is about S4.9 million if present figures 
remain firm. 

The airline has pressed Douglas to 
share the modification costs since it says 
the aircraft failed to meet the specific 
fuel consumption figures quoted by the 
company but adds that, thus far, the 
U. S. firm has declined to do so. 

• Investment in two foreign carriers— 
Guest Aerovias de Mexico, S. A., and 
Thai Airways International— as a means 
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United Caravelle VI R Cockpit Modifications Detailed 

United Air Lines Caravelle V1R, currently undergoing flight trials in preparation for initial delivery in April or May (AW Feb. 20, 
p. 37), displays 'bubbled' contour modification to upper portion of cockpit to permit more room in the flight deck. Rcctangular-shapcd 
cockpit window and the deletion of an antenna spine from the fuselage arc other alterations to the original design configuration. 


of expanding the airline’s over-all route 
structure and of boosting its interna- 
tional scope. Neither carrier paid a 
return on investment last year, but 
SAS officials say Thai Airways is fast 
establishing itself as a strong regional 
carrier in the Far East and feel that it 
may begin to yield a return within the 
next few years! 

Their outlook for Guest Aerovias is 
not so optimistic although they see a 
possible potential for the carrier if it 
can find the funds to finance a DC-8 
purchase and compete on an equal foot- 
ing with its competitors over its major 
international route-across the mid-At- 
lantic between Mexico City. Miami and 
Madrid. Current piston equipment 
used on the run is losing money 
steadily. 

• Annual sharp decline in winter load 
factors well below industry averages. 
For the last quarter of 196(1, as an ex- 
ample, SAS passenger load factors for 
the North Atlantic were 471% as com- 
pared with 55i% for the industry as a 
whole. Summer North Atlantic load 
factors, on the other hand, are com- 
parable with the over-all figures for the 
industry— 661% for SAS, 691% for 
the industry in 1960. Effort to close 
this gap, which threatens to grow 
larger as the capacity of the trans- 
atlantic carriers increases, is a major 
factor behind several of SAS’s current 
sales campaigns. 

• Upkeep of headquarters and mainte- 
nance facilities in Copenhagen, Oslo 
and Stockholm to fit the tri-nation 
structure of the airline and the resultant 
high costs. DC-8 airframes, for in- 


stance. are maintained in Copenhagen, 
while their engines arc overhauled in 
Stockholm. 

So far as the latter problem is con- 
cerned, there is no apparent panacea. 
Each of the three nations quite natur- 
ally wants its share of the work-load 
and the prestige accruing from the 
sponsorship of, and participation in, 
a modern international airline. 

SAS has been using Copenhagen’s 
new airport as the DC-8 terminal for 
all flights and had hoped to continue 
to do so for at least another year. As 
one official explains: 

"When we put the DC-8s into serv- 
ice, we found that the best way to uti- 
lize them would be to have all flights 
originate in Copenhagen, feeding down 
the Stockholm and Oslo traffic by Cara- 
velle.” 

Sweden, however, is constructing a 
modern $30-million airport at Arlanda 
in the midst of a forest of tall pines 
approximately 26 mi. from Stockholm. 
Although construction is still under 
wav, and will be for the next several 
years, the 11.000-ft. runway is com- 
plete and there arc facilities enough to 
handle the passengers— the present re- 
ception building will revert to its in- 
tended role as a garage once all the 
airport buildings are completed. And 
Sweden is anxious to become an inter- 
nation. transatlantic DC-8 terminal 
point at the earliest possible date. 

So, when the summer schedules go 
into effect on Apr. 1. two of the 
planned 22 weekly DC-8 flights from 
Scandinav ia to New York will originate 
in Stockholm. 


Arlanda also is scheduled to take over 
all international traffic originating or 
terminating in Stockholm Ivy Apr. 1. 
1962, leaving the smaller, more con- 
gested Bronnoa Airport nearer the city 
as the center for domestic traffic. 

Move to Arlanda, necessary to find 
the land for the longer runways needed 
today and to avoid jet-noise complaints 
from the homes and industries sur- 
rounding Bromma, is another example 
of the jet age cost to SAS. 

Although the Swedish government 
is financing the construction of the 
airport itself, SAS is investing approxi- 
mately S7 million there on a line main- 
tenance hangar that, when completed, 
will be capable of handling eight DC-Ss 
simultaneously. 

It also means that the airline will be 
forced to build a new Stockholm ter- 
minal building in the suburbs to re- 
place the present site in the center of 
the city in order to handle the pas- 
senger flow with a minimum of diffi- 
culty. Under present planning, out- 
going passengers will report to the ter- 
minal. which will be a 5-to-10 min. 
taxi ride from the heart of the city, 
and then be transported to Arlanda by 
express bus. 

A four-lane expressway from Stock- 
hold to Arlanda, just off the main route 
to the university town of Upsala, is 
under construction and, when com- 
letcd, SAS officials hope the present 
5-min. driving time to the airport 
from Stockholm can be shaved by a 
considerable margin. 

SAS also has had to bear the cost of a 
SI 4-million engine overhaul facility. 
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Lintawerken, near Bromma to handle 
the DC-8s' JT4s and the Rolls-Royce 
Avons used on the airlines 13 twin-jet 
Sud Caravelle medium-range |et trans- 
ports. Lintawcrken. which first opened 
its doors last spring and "really began 
rolling around Oct. 1." also handles 
most of the major electronics mainten- 
ance and overhaul for the airline. 

Equipped with two engine test cells 
and the most up-to-date overhaul tool- 
ing available, Lintawerken is in the 
market for more work from other air- 
lines using the Avon and the JT4. 

At present, the shop is overhauling 
between nine and 10 JT4s per month 
and plans to hit a rate of between six 
and seven Avon 527-20s per month in 
the near future. Lintawerken- began 
working on the JT4 from the moment 
it opened its doors but is just begin- 
ning to assimilate the Avon. Previous 
Avon overhauls had been handled by 
Rolls-Royce in England. 

When Lintawerken began operation, 
all available technical talent was needed 
to work on the jet powerplants, and 
Sabcna Belgian World Airlines has 
been handling overhauls for SAS's 
piston-engine fleet for the past six 
months on a temporary basis. Whether 
this work will remain at Sabena or be 
brought back and handled by Linta- 
werken is still being discussed. 

"We've told them that we'll leave 
our piston engines there (in Brussels) 
if they will give us some of their Avon 
overhaul,” according to Knut Hagrup, 
SAS vice president for operations, 
maintenance and overhaul. "Other- 
wise, we’ll have to pull them back to 

In discussing the need to support 
maintenance bases in three different 
locations, Hagrup says the jets have 
created new problems. 

"In the old days," he explains, “it 
was relatively simple. Norway took 
care of our DC-3s, Sweden had the 
DC-6s and Denmark the DC-4s. Then 
we started selling the DC-4s and 
bought DC-6Bs. It was cheaper, of 
course, to send DC-6B's to Bromma 
since the older 6s were already there. 

"Next, we bought DC-7s and, again, 
the most economical place to go was 
Bromma. Norway was all right, since 
we put the Convair 440 maintenance 
there when we began to phase out the 
DC-3s, but Copenhagen ended up 
primarily doing work for foreign car- 

Becausc of this, it was decided that 
work could no longer be split among 
the three countries by types of aircraft, 
and the maintenance was broken up be- 
tween Copenhagen (airframes) and 
Stockholm (engines) with the arrival of 
the Caravcllcs and DC-Ss. 

Hagrup and other SAS officials also 
hope that some of the modification 
costs of the DC-8 can be recouped 


once the aircraft have been put back 
into operation. Lessening of the drag 
by thinning the leading edge of the 
wing, Hagrup estimates, will save ap- 
proximately two tons of fuel on a trans- 
atlantic crossing. “So, taking in the 
fuel savings, and if we can sell the 
additional payload, we can pay for the 
modification within a few years.” 

Modification of the seven DC-8s will 
be divided over two winters, beginning 
this year, to avoid any possibility of 
having an aircraft out of service during 
the peak summer seasons. Modification 
of each aircraft will require approxi- 
mately four weeks. 

SAS also will handle the leading- 
edge modifications for the three DC-Ss 
operated by Swissair, its jet-equipment- 
pool partner. Die Scandinavian car- 
rier, however, abandoned earlier plans 
to install additional wing tanks during 
the past winter as an interim measure, 
while Swissair, finding itself unable to 
compete on a nonstop transatlantic 
schedule because of the increased fuel 
consumption, made the modifications 
on its DC-8s. 

SAS officials say they have been able 
to make the flights to" New York non- 
stop because they fly a more northerly 
route than Swissair where the winds 
are more advantageous and, therefore, 
decided against installation of the wing 

A Swissair official says the wing 
tank fixes "as expected ... have not 
completely solved the range problem. 
This will be achieved only with the 
modifications planned for next winter." 

If Guest Acrovias should purchase a 
DC-8, its overhaul, in all probability, 
also will be conducted by SAS. If it 
docs not and. even if it should con- 


By Robert H. Cook 

Washington— National Airlines and 
Delta Air Lines became transcontinen- 
tal carriers last week under a Civil 
Aeronautics Board decision which is a 
clear indication that the Board will con- 
tinue to emphasize balancing airline 
competition by strengthening the route 
systems of the smaller trunklines. 

The Board's decision in the Southern 
Transcontinental Service Case creates 
two new routes linking Florida and the 
Southeast area directly with California. 
National’s system was extended from 
Houston, Texas, to San Francisco via 
Las Vegas and to Los Angeles via San 
Diego. Delta’s route system was ex- 
tended to the same points from its 
present western terminal point of 
Dallas/Ft. Worth. 


tinue to fly the mid-Atlantic with pis- 
ton equipment, its future relationship 
with SAS seems problematical. 

The Scandinavian carrier, in response 
to a request for help in establishing 
Guest on the Atlantic route, has pro- 
vided loans, helped it with equipment 
and acted as the airline's general sales 
agent outside Mexico. 

"We knew," an SAS official says, 
“that it would be hard for them to 
compete on the mid-Atlantic without 
jets, although their local service lias 
been good. It's now come to the point 
where they must get jet equipment. 

"If they don't solve their problem 
[finding funds to finance such equip- 
ment], we may lost quite a bit. If they 
do, the situation should change." 

In its venture with Thai Airways 
International. SAS has purchased a 
“very minority” stock holding and pro- 
vided technical assistance, crews and 
aircraft. Thai has purchased several 
DC-6Bs from the European airline. 
Thai technicians, crews and adminis- 
trators arc being trained to take over 
the responsibility of the operation, and 
SAS officials say the airline’s future 
looks good. 

Its Far Eastern network includes 
routes from Bangkok to Calcutta, 
Singapore, Saigon, Hong Kong, Taipei 
and Tokyo. 

When Thai gets on its feet, it will 
relieve a financial and technical drain 
on SAS and, eventually, begin pump- 
ing money back into the organization 
in the form of payments on loans and 
as interest on stock purchases. 

(This is the first in a two part series dealing 
with SAS. The conclusion will follow in 
the Mar. 27 issue of Aviation Week.) 


All existing interchange agreements 
over the southern transcontinental 
routes have been terminated by the 
CAB order, which authorizes the first 
single-carrier service connecting Florida 
and the southeast with the West Coast. 
Interchange agreements previously in 
effect included: Continental-American, 
Del ta-Amcriean . Na tional-Dcl ta-Ameri- 
can and Braniff-Trans World Airlines. 

These routes were awarded to other 
airlines in the case: 

• American Airlines gained a new route 
segment connecting El Paso, San An- 
tonio and Houston, Texas. 

• Eastern Air Lines was awarded a new 
route segment between Ft. Worth/ 
Dallas and Tampa, via the intermediate 
point of New Orleans. 

• Continental Air Lines was given a 
new route segment between Houston 


Transcontinental Routes Awarded 
To Strengthen Delta and National 
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and Los Angeles via San Antonio, El 
Paso, Tucson and Phoenix. 

Noting that it generally agreed with 
the recommendations of Examiner Ed- 
ward T. Stodola (AW June 27, 1960, 
p. 39), the Board emphasized the need 
for two airlines along the southern 
transcontinental route but also cited 
the problem of separating regional area 
service needs from the desired coast- 
to-coast services. 

The selection of National to operate 
one of the two new transcontinental 
routes, CAB said, was made because 
of the carrier's need for route strength- 
ening, coupled with the fact that award 
of the route may be the last oppor- 
tunity to expand the airline’s system to 
a point where it can sustain long-range 
jet operations. 

Delta's route was granted on similar 
grounds, with the CAB adding that the 
selection of either American or Eastern 
for the new route would have deprived 
Delta of a significant share of revenue 
earned from its southern transcontinen- 
tal interchange sendee and would also 
weaken its competitive strength. 

In order to establish separate south- 
ern transcontinental routes, the Board 
restricted Delta from providing any 
single-plane sendee between any point 
in Florida south of Orlando and any 
point west of Ft. Worth. In this man- 
ner, Delta and National will divide 
the traffic moving between the South- 
east and the West, the Board said, with 
Delta responsible for improving the 
West Coast service from the Northern 
Florida and Alabama/Georgia area and 
National providing sendee in southern 
Florida. 

Sendee to intermediate points be- 
tween Houston and the West Coast, 
including such stops as San Antonio, 
El Paso, Tucson and Phoenix, more 
properly requires a regional, rather than 
a transcontinental type of sendee, the 
Board said. Authorization for both 
American and Continental on a Hous- 
ton-to-the-West route should still pro- 
vide National with an additional S41 
million in annual operating revenues 
over the transcontinental route, while 
Continental should realize an estimated 
$7.8 million sendng Houston and the 
intermediate points, the Board said. 

In contrast, CAB said Dallas has 
long been provided with unrestricted 
sendee by American to most of its im- 
portant markets to the West and does 
not require competitive sendee to 
Lubbock, Amarillo or Phoenix. The 
Dallas-Phoenix market is not large, the 
Board pointed out, and produced only 
about 9,500 passengers in 1959. The 
Board did, however, comply with a 
request by Dallas for single-plane serv- 
ice to Las Vegas, pointing out that 
travellers were forced to use several 
different airlines and routings to reach 
the city. The authorization of Delta 
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to provide this sendee also contains a 
restriction against continuing Dallas 
flights beyond to San Francisco. 

The same restriction was placed on 
National on its Houston sendee, the 
Board said, to prevent any dilution of 
local traffic between Las Vegas and San 
Francisco. In a similar manner. CAB 
also denied Examiner Stodola's recom- 
mendations that American, Delta and 
National be granted an additional route 
segment connecting Los Angeles with 
San Francisco. 

Reviewing its reasons for selecting 
Eastern over Braniff for a Dallas-New 
Orleans-Miami route, CAB called at- 
tention to Eastern's decreasing finan- 
cial strength and the increased compe- 
tition the airline will face from a 
merged United and Capital Airlines. 
Although recommended by the Ex- 
aminer for the route because of its 
need for more long-haul, high-density 
traffic markets. Braniff would suffer less 
traffic diversion from its present route 
system than Eastern, and should not 
be chosen for the Florida route, the 
Board said. 

CAB expressed concern over East- 
ern's plight, noting that "we are con- 
vinced that the competition between 
carriers required by the [Federal Avia- 
tion] Act cannot be preserved if the 
economic position of any of the trunks, 
whether classified as a Big Four or a 
non-member Big Four, is permitted to 
deteriorate in relation to other trank- 
line carriers with which it is required 
to compete. Maintaining the strength 
of Eastern is of substantial importance 
in our ultimate goal of preventing im- 
balance in the size of the carriers that 
are expected to compete with each 
other.” 

In this area, CAB also favored a 
regional type airline service, pointing 
out that more than 209,000 local and 
connecting passengers were carried 
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over the Dallas-New Orleans segment 
in 1958. While much of this traffic 
has been interchanged in the past and 
will now be carried over the transcon- 
tinental routes of Delta and National, 
the Board concluded that the limita- 
tion on intermediate points on Delta’s 
route west of Texas will result in a 
continuation of connecting traffic flow 
through Dallas and Ft. Worth. 

Class Rates Are Final 
For 12 Local Airlines 

Washington— Twelve of the 13 local 
service airlines began operating this 
month under class subsidy rates, retro- 
active to Jan. 1, with only Central Air- 
lines refusing to accept the new Civil 
Aeronautics Board formula. 

Central will present CAB with argu- 
ments against accepting class rates later 
this month. Originally, three local air- 
lines in addition to Central notified the 
Board of objections to the new rates, 
but all but Central subsequently de- 
cided to accept them. 

Under the old system of individual 
subsidy, a carrier totaled its revenues, 
adjusted them and determined how 
much was needed to break even and 
provide a reasonable return on invest- 
ment. then applied for the money. CAB 
feels this system encouraged a carrier to 
keep its operating costs high and its 
fares low, and to continue schedules 
not justified by load factors. 

Under the class rates, operating costs 
have no direct bearing on the amount 
paid as subsidy, which is paid on the 
basis of the class rate multiplied by 
available seat miles. CAB thinks this 
will encourage carriers to watch costs 
more closely since money saved by 
more efficient operations becomes profit 
and also reduces need for subsidy. 

Operating costs affect subsidy only in 
that they are totaled for all local car- 
riers for the preceding fiscal year, with 
certain adjustments, and used as a ba-c 
to determine the class rate for the fol- 
lowing calendar year. 

The class rate takes the form of a 
sliding scale. A given density factor- 
tied to the daily volume or revenue 
plane miles at a station— has a corre- 
sponding rate which, multiplied by total 
available seat miles, gives subsidy. The 
scale varies from a maximum of 3.11 
cents for 300 revenue plane miles per 
station per day to 1.90 cents for 600 
miles per station. Thus, as traffic vol- 
ume increases, the subsidy per available 
seat mile decreases. 

The second part of the formula is a 
profit-sharing plan whereby the airlines 
will rebate to CAB 50% of any profits 
earned between their established rate 
of return and a return of 1 5% on in- 
vestment. Profits in excess of 15% 
call for a 75% rebate. 
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The sophisticated design of this second-generation 
short-haul jet is the outcome of dc Havilland's 
vast experience in the development of the 
medium-size jet airliner 


H awker Siddeley Aviation Limited is 
the force behind this world-market project 


Seaboard Proposing New Cargo Concepts 


By L. L. Doty 

Washington— Seaboard & Western 
Airlines will key its future expansion 
plans to a new route structure concept 
that would give the all-cargo carrier 
freedom to serve entire areas where it 
can create air cargo markets, rather 
than specified gateways where freight 
potentials may not necessarily exist. 

The plan, which Seaboard calls the 
area concept, is based on the airline's 

freight can ever show substantial profits 
under the present principles of all- 
cargo operations. It is a major segment 
of its over-all program to tap new 
sources of revenues— including the in- 
troduction of a low-fare, no-frills, trans- 
atlantic passenger service announced 
here last week. 

Seaboard’s President Richard M. 
Jackson, who conceived both plans, 
wants the passenger business as "top- 
off" traffic, the reverse of passenger 
carriers’ use of freight as top-off traffic 
on passenger flights. Passenger scats, 
premounted on pallets, would be loaded 
on the airline's Canadair CL-44 turbo- 
prop transports after all cargo had been 
loaded. Seats would be allocated on a 
first-come, first-served basis. 

Jackson wants the area concept to 
permit Seaboard to operate into mar- 
kets where a cargo potential exists, 
which, he believes, arc not always the 
same markets where a passenger traffic 
potential necessarily exists, lie charges 
that it is archaic thinking to reason 
that an all-cargo carrier's routes must 
be patterned after the routes of passen- 
ger carriers. 

Eliminate Gateways 

Seaboard now serves Shannon, Ire- 

one segment branching north to Lon- 
don and Frankfurt and a second south 
to Paris and Zurich. What Jackson 
seeks is a series of routes that will reach 
into areas within Great Britain. France. 
Germany and Italy without the restric- 
tions of a specified gateway. 

Since such an operation would en- 
tail the transportation of a substantial 
amount of Fifth Freedom traffic. Jack- 
son is prepared for strong resistance on 
both sides of the Atlantic. But he 
claims that all-cargo carriers— foreign 
and domestic— can survive only if this 
route concept is brought into play. 

Jackson sees the ideal all-cargo car- 
rier operation as a commercial trade 
system similar to the pattern set by 
Yankee clipper ship captains during the 
19th century. He cites the “triangle'' 
trade route on which ships carried mo- 
lasses from the West Indies to New 


England, rum-made from the molasses 
—from New England to Africa where 
it was traded for slaves who were trans- 
ported to the West Indies to produce 
the molasses. 

Jackson. 42. who was named presi- 
dent and chairman of the board of 
the carrier last August, disclaims any 
suggestion that his more into the pas- 
senger field infringes on the airline's 
role as an all-cargo carrier. Emphasis 
on cargo will always be stressed. Jack- 
son says, if only because revenues from 
one cargo pallet will yield 53,200 com- 
pared with SI, 600 for each passenger 
pallet. 

In fact. Seaboard is filing its passen- 
ger fares as a cargo rate— 3.8 cents per 
mile. If the International Air Trans- 
port Assn, traffic conference refuses to 
accept the rate as a cargo rate— and 
the lAT’A enforcement office has al- 
ready advised Seaboard that it is be- 
lieved to be in violation of I.ATA reso- 
lutions-then the carrier will simply 
point out that it has no r ote on passen- 
ger fares in the conference and is. 
therefore, presumably free to set any 
passenger rate it wishes. 

Seaboard lost its right to rote on 
passenger rates when the IATA execu- 
tive committee decided to separate con- 
ference soring on cargo and passenger 
rates (AW Sept. 19. p. 391. 

In addition, foreign governments 
will probably disapprove the rates on 
grounds that tliev would be highly com- 
petitive with scheduled passenger car- 
riers. Jackson thinks otherwise. He 
feels that his program will not divert 
traffic but will open an entirely new 
market which passenger carriers, with 
their higher fares, are unable to reach. 

As a first step toward inaugurating 
the program. Seaboard has filed a pe- 
tition with the Civil Aeronautics Board 



asking that it be granted an exemption 
to carry passengers for an experimental 
period of one year. 

Under the plan, no reservations 
would be accepted before six hours in 
advance of scheduled flight departure 
time, and passengers would be accepted 
in the order in which they checked in. 
Number of seats available would de- 
pend entirely on the amount of cargo 
ioaded prior to six hour period. 

Fares would range from SI 33 one- 
way New York to London, to 5143.80 
one-way New York to Frankfurt. Rates 
arc comparable to rates on charter 
flights. Passengers would be carried 
only on the airline's CL-44 equipment, 
which will be introduced in transatlan- 
tic service July 1. 

No meals would be served. Accord- 
ing to Jackson, passengers would be 
provided onlv with a "seat, window and 
toilet facilities." The CL-44 will be 
equipped with 10 pallets, each capa- 
ble of carrying 6.500 lb. for a total 
transatlantic gross payload of 63.000 
lb. Passenger pallets will contain 12 
seats with a 32-in. pitch mounted three 
abreast on cither side of a central aisle. 
Pallets will be locked to the plane's 
floor to resist a force of 9g. 

Here are the effects Jackson feels 
the proposal would have on air trans- 
portation if adopted: 

• It would sene the public interest by 
providing a cheap form of transporta- 
tion between the U. S. and Europe 
previously available in limited quantity 
on charter flights. Jackson visualizes 
students and low-income groups mak- 
ing full use of the low rates. 

• Economically, the extra income 
drawn from the passenger service would 
transform Seaboard’s operation from a 
marginal business to a profitable enter- 
prise. With a break-even load in cargo 
on a given flight, each passenger car- 
ried would represent a profit to the air- 
line. Seaboard has recently signed a 
S3-million contract with Military Air 
Transport Service which provides the 
carrier with a minimum of 350 tons of 
traffic per month for one year, begin- 
ning last month. 

• Additional revenues from passengers 
would permit the all-cargo carrier to 
sene cargo markets that arc normally 
unprofitable but which have a profit 
potential once the market is developed 
through actual sendee. 

Seaboard handled 2.2 million lb. of 
traffic in January and 2.3 million in 
February. At the present time, the air- 
line is certificated to operate a sched- 
uled service across the Atlantic carrv- 
ing cargo, commercial air-mail and 
military surface mail. The airline op- 
erates subsidy-free. 
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Four Pratt & Whitney Aircraft JT-12 turbojet en- 
gines power the Lockheed JetStar, world’s fastest 
corporate jetliner. Each of these efficient power- 
plants weighs but 436 pounds yet develops 3,000 
pounds thrust. This high thrust-to-weight ratio 
contributes to the JetStar's short field take-off, 
a climb of 4,000 feet a minute and a cruise speed 
of 500 to 550 miles per hour at up to 45,000 
feet. The same experience that has produced jet 
engines which power the majority of the world’s 
military and commercial jet aircraft developed 
the JT-12. Its simple, rugged design ensures high 
reliability and easy maintenance. And it is backed 
by Pratt & Whitney Aircraft's world-wide service. 
UNITED AIRCRAFT CORPORATION 
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EAST HARTFORD, CONNECTICUT 
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PanAm Divestiture Portends Wide Effects 


By Glenn Garrison 

New York— Possible far-reaching ef- 
fects of a Mar. 8 court decision that 
Pan American World Airways should 
divest itself of Panagra stock include a 
thorny future question for the Civil 
Aeronautics Board as to whether W. R. 
Grace & Co. should control Panagra. 

If the decision stands, it also will 
probably mean a reshaping of the U. S. 
flag competitive picture between this 
country and South America, particu- 
larly the west coast of Sonth America. 
A Panagra free to press for routes into 
the U. S. could effectively add a third 
independent U. S. operator in the 
market. The alleged restraint of Pan- 
agra by Pan American has prevented 
Panagra's development of such routes, 
the court found, and on this basis the 
divestiture is indicated. 

Grace, operator of a steamship line 
that parallels some of Panagra's routes 
in South America, owns >0% of the air- 
line's stock, with Pan American holding 
the other 50%. The three companies 
arc defendants in the lengthy anti-trust 
suit instituted bv the U. S. Justice Dept, 
in 195-1. 

Late last week. Pan American was 
scheduled to appear before U. S. Dis- 
trict Court Judge Thomas F. Murphy 
here to seek more time in which to 
show cause why a final decree in the 
case should not provide for the stock 
divestiture. Judge Murphy has handed 

• Dismissed government charges that 
Pan American and Grace illegally con- 
spired to restrain and monopolize trade 
between the U. S. and South America 
by forming Panagra under joint owner- 
ship in 1929. and by agreeing to a 
division of territory between the two 
airlines. Under the agreement. Pan 
American was to develop traffic on flic- 
cast coast of South America and 
Panagra on the West Coast. 

• Found that Grace's ownership in 
Panagra does not violate antitrust laws, 
and that Grace and Panagra have not 
been guiltv of anv antitrust violations. 

• Called Pan American's restraints 
against Panagra and "continued deter- 
mination to suppress the extension of 
that airline to the United States" an 
antitrust violation that would seem to 
require divestiture by Pan American. 

• Deferred to the primary jurisdiction 
of CAB the question of Grace's control 
in the management of Panagra. and also 
the legality of joint advertising, sales, 
offices and the like between the two 

While Pan American has no official 
comment on the decision, most observ- 
ers feci sure the airline will appeal. The 


Justice Department too. is likely to ap- 
peal the finding that Pan American and 
Grace were not violating antitrust laws 
in their Panagra combination and the 
division of territory. 

But it seemed unlikely that the case 
would drag on for additional years. 
Reason: next stop on appeal is the 
Supreme Court of the United States, 
under a special expediting statute cov- 
ering civil antitrust cases involving the 
government. Estimates by legal ob- 
servers set next fall as the probable 
time for hearing by the Supreme Court, 
assuming the appeal or appeals take 
place and the high court agrees to 

Next immediate step is the show 
cause procedure by Pan American and. 
assuming Judge Murphy's opinion is 
unchanged, a decree will then be en- 
tered ordering Pan American to divest. 

Many questions arise as to how the 
divestiture would be carried out. If. 
for example, the Pan American shares 
were sold to various parties, Grace 
would effectively control Panagra. Con- 

holding: 


hr 
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A vital question for a Panagra free 
from Pan American restraining control 
would be the matter of routes into the 
U. S. Since 1938, according to the 
court, the Grace half of Panagra's board 
of directors has sought to file applica- 
tion with CAB for such an extension. 
Panagra's present routes stop at Balboa, 
Canal Zone, and service northward is 
provided by interchange arrangements. 
Panagra crews operate Panagra aircraft 
from Balboa to Miami, but the flights 
arc Pan American interchanges. From 
Miami to New York. Panagra equip- 
ment is operated by National Airlines' 
crews on National interchange flights. 

But. the court said. Pan American 
board members of Panagra have been in- 
structed that "it would not be in the 
interest of [Pan. American] stockholders 
for [Panagra] directors to authorize an 
application by Panagra to extend north 
of the Canal Zone in competition with 
Pan American." 

However, in 1957, Grace, on behalf 
of Panagra. filed applications for routes 
to Miami. New York and the West 
Coast of the U.S. CAB action has been 
suspended pending outcome of the anti- 

Wi'th Braniff International Airways 
operating between Miami and tl’ie 
Canal Zone and into South America, a 
Panagra route to Miami would mean a 
three-carrier situation between Balboa 
and the U. S. Tin's has raised the ques- 
tion of a possible merger between 
Panagra and Braniff. 

But a spokesman for Grace said last 
week "we have no intention of merging 
Panagra with Braniff." 

In the court's opinion. Pan Amer- 
ican's successful blocking of Panagra's 
extension to its own terminal in the 
U. S. constitutes ". . . an unlawful exer- 
cise of the power [Pan American] had to 
exclude Panagra as a competitor in the 
United Statcs-South American market, 
and thereby maintain its virtual mon- 
opoly position over that market at least 
until the entry of Braniff in 1948. 
Thereafter and to date. [Pan American] 
remains the dominant carrier in that 
market and maintains its power to par- 
ticipate in substantially all United 
States origin or destination traffic car- 
ried by Panagra through its continued 
suppression of a Panagra-United States 

Pan American's position, according to 
Judge Murphy, is founded on a false 
position: "Panagra is not part of the 
Pan American system except to the ex- 
tent that it is reduced to that status 
through the subjugating exercise of Pan 
American’s negative control over its 
destiny .... If Panagra were wholly 
owned by Pan American wc have no 
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doubt that its extension to a United 
States terminal would have been ef- 
fected decades ago." 

The government's ease against Pan- 
agra, which involved charges of unlaw- 
ful acquisition of stock in competing 
airlines and subsequent restraint, price 
fixing, and impeding the development 
of Braniff competition, relates "to mat- 
ters in the distant past or minor inci- 
dents in a highly competitive field,” the 
court found. Of the charges of imped- 
ing Braniff, the court said government 
evidence “seems to picture Braniff, an 
experienced carrier, as an innocent tvro 
in the air transportation business, be- 
ing buffeted and barked at by Panagra. 
The government showed that even 
though Panagra was helpful and courte- 
ous to Braniff in its initial survey flights 
. . . [Panagra] became pigheaded and 
uncharitable when it insisted upon be- 
ing paid for the use of its facilities and 
supplies and services. We get the im- 
pression that Braniff wanted everything 
for nothing, including routes not cer- 
tificated.” 

The court added that Braniff gets its 
fair share of South American traffic, do- 
ing half as much business as Panagra, 
after being in the market only 10 years 
as against Panagra's 30 years. 

Another Justice Dept, charge was that 
there is competition between Panagra 
and Grace for passenger and cargo 
traffic. Judge Murphy found no evi- 
dence that the air and sea passenger 
markets are interchangeable. Air travel, 
he noted, is quick, efficient and func- 
tional transportation for passengers over 
long distances. Steamship companies, 
on the other hand, "cater to those who 
have the leisure and inclination for a 

The same reasoning applies to cargo 
markets, the court found, in that the 
markets are different. Regarding testi- 
mony that the air cargo field is expand- 
ing and may in the future present an in- 
terchangeable service, Judge Murphy 
held that the volume of cargo carried 
by Panagra compared with Grace was 
“minuscule." All-cargo air transporta- 
tion is in an experimental stage, the 
court said, and most of the operations 
arc marginal at best. 

Even if Grace had been shown to 
compete with Panagra, the court found, 
this would not mean a violation of anti- 
trust law. Grace has not restrained or 
monopolized trade in this connection. 
If anything, Grace was the only one 
of Panagra’s two partners that has per- 
sistently attempted to improve its serv- 
ice and extend its routes to the U. S. 

Regarding the charges of conspiracy 
against Grace and Pan American, 
Judge Murphy said the only agreement 
between the two companies that ap- 
proaches conspiracy was their under- 
standing that the two airlines would 
not parallel each other’s routes. This, 


the court held, was not a conspiracy to 
monopolize and restrain trade. 

Joining of Grace and Pan American 
to use their complementary facilities 
was a natural and nmtuallv advantage- 
ous combination, the court found, and 
an economically sound arrangement for 
the establishment and development of 
American commercial aviation on the 
west coast of South America. Grace 
had branches, agencies and steamship 
facilities that could be used in the new 
airline operation: Pan American had the 
technical aviation skill which Grace 
then lacked. 

B. 152 Is Completing 
Flight Test Program 

, Leipzig— Second prototype of the 
Baade B.152 swept-wing four-jet trans- 
port is completing its flight test pro- 
gram at Vcb Flugzeugwerke in Dres- 
den, according to East German officials 
at the Leipzig Technical Fair. 

Roland Schumann, director of Tech- 
nocommcr/ GmbH, of Berlin, the East 
German sales organization responsible 
to the government for all aircraft sales 
and related products, said "production 
of the jet transport is expected to go 
ahead as originally planned.” 

First prototype B.152 crashed in the 
spring of 1959. At last year's Leipzig 
exhibition, Heinrich Rau, minister of 
foreign and inter-German trade of East 
Germany, announced that the second 
prototype was expected to be ready for 
export around the middle of 1961 (AW 
Mar. 21, 1960, p. 67). 

However, in the opinion of a num- 
ber of observers here, it is problemat- 
ical whether the original production 
program can be met. Even the East 
German airline. Deutsche Lufthansa, 
which hopes to introduce its first jet 
services with the Baade B.l 52, does not 
expect delivery of the first production 
models until 1962 or possibly early 
1963. Actual cause of the apparent 
delay was not disclosed. 

The aircraft display at the fair this 
year was exceptionally small and con- 
fined primarily to exhibits displaved 
previously. Tcchnocommerz officials 
said that foreign participants, particu- 
larly those from Britain and West Ger- 
many, had asked for more space this 
year than in the past and that, so far 
as possible, such applications were 
granted at the expense of the East 
German hosts. Technocommerz cited 
this fact as the reason why Veb Flug- 
zeugwerke was unable to display even 
a section of the B.152. 

As it did last year, Veb Entwick- 
lungsbau of Pima, which is responsible 
for design and development of turbines 
in East Germany, featured a model of 
the Pima 014. which powers the B.l 52. 
The firm also axhibited a model of the 


Pima 130-hp. 017 gas turbine designed 
as an auxiliary powerplant for various 
industrial applications and which may 
be used later on small aircraft (AW 
Apr. 4, p. 94). 

Omnipol, Ltd., of Prague, the Czech 
foreign trade organization, displayed 
the only two aircraft seen at Leipzig 
this year— an improved export model of 
the Czech Morava L200A four-to-fivc 
scat utility transport and the Z 326 
Trener Master, a two-scat tandem, low- 
wing plane. 

According to Omnipol, a new-seat 
helicopter, the Z-35, designed spe- 
cifically for postal services to remote 
areas, is under development. However, 
details of the new model, which re- 
portedly is a modified version of the 
Czech multi-purpose HC-102 Hcli 
Baby helicopter, were not available. 

Task Forces Prepare 
For Aviation Studies 

Washington— Two Kennedy Admini- 
stration aviation task forces were 
beginning to organize last week to map 
national aviation goals and analyze the 
air traffic control situation. 

Extensive review of several past 
studies on aviation, such as the Curtis 
and Harding reports, will be the initial 
objective of the committee on national 
goals, headed by Fred M. Glass, an 
executive vice president of the Empire 
State Building and a former member of 
the Harding Committee and of the 
Reed Committee which conducted a 
study of MATS. 

Primary purpose of the task force 
is to determine the functions and 
responsibilities of both military and 
civilian aviation as a basis for achieving 
the maximum practical use of the 
nation's total aviation industry for the 
coming decade. Labeled Project 
Horizon by the FAA, this committee 
expects to make its first recommenda- 
tions within the next four months. 

Members of the committee have not 
been chosen yet, but Glass has indicated 
he expects to select the members this 

The White House-appointed com- 
mittee on air safety is being headed by 
Richard R. Hough’ of Cleveland, Ohio, 
and will also submit a report on its 
findings to FAA Administrator Najecb 
E. Halaby within the next few months. 
Its task will be to analyze the present 
system of air traffic control, the needs of 
the users and the status of all research 
and development programs in this area. 

To provide scientific guidance for 
this study, Halaby and Dr. Jerome B. 
Wiesner, science adviser to the Presi- 
dent. are also forming a scientific 
advisory group under Dr. Jcrold 
Zacharias, professor of physics at the 
Massachusetts Institute of Technology. 
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THE NEW 70HASTR0JET JET AGE: STAGE B 


Now offered in regular transcontinental passenger service, 
American Airlines’ new 707 Astrojet brings you a new 
standard of jet performance by the airline that's first 
choice of experienced travelers. 

Powered by revolutionary new Jet-Fan engines, the 707 
Astrojet greatly outperforms all other airliners. It takes 
off more quickly, uses far less runway than the best of 
standard jets. Aboard it, you experience a wonderful 
feeling of confidence as the Astrojet climbs swiftly to 


cruise easily, smoothly, within the transonic range — 
faster than any other jetliner in the world. 

In keeping with its 25-year tradition of leadership, 
American is proud to be first in bringing you this new 
dimension in jets — this historic new era in air travel. 

AMERICAN AIRLINES 

America's Leading Airline 


SAS Caravelle Modifications Proposed 


Copenhagen— Danish Directorate of 
Civil Aviation has recommended a 
number of basic operational and instru- 
ment alterations, including modification 
of the drum-type altimeter, for the 
Sud Caravelle in particular and jet 
transports in general, following an 
investigation of a Scandinavian Airlines 
System Caravelle crash during a low 
approach to Ankara's Escnboga Airport. 

The report, made after an investi- 
gation in cooperation with the Turkish 
Department of Civil Aviation, said the 
official cause of the accident on Jan. 
19, 1960, that took the lives of all 37 
persons aboard, could not be deter- 
mined "due to lack of conclusive evi- 
dence.” 

In the bulk of the text, however, 
the investigators said that "under the 
prevailing circumstances of high work- 
load a reading error of 1,000 ft." on the 
drum-type altimeter "may have been 
made by the crew but not noticed. 
Such error is known to have been 
committed during flight training in the 
simulator as well as in the air.’ 

Only one of three altimeters aboard 
the aircraft was a drum-type but the 
captain, who had control of the plane 
at the time of the crash, was relying 
primarily upon the latter unit. “Since 
the face of this instrument is new," 
the report said, “the possibility' of a 
misreading of 1,000 ft. cannot be 
precluded since the actual experience 
in reading it must be said to have 
been limited at the time of the 
accident." 

The investigators also noted that the 
Caravelle encountered mixed rain, snow 
and low ceilings on the approach which 
the crew may not have expected since 
no mention was made of such condi- 
tions in the forecast and they did not 
prevail over the airport itself. They 

“The reported as well as the actual 
weather at Escnboga was above minima. 
The fact that the actual weather at the 
crash site was worse than expected 
cannot be considered a basic reason for 
descending below the minimum flight 
altitude but must have taken the crew 
by surprise, since the actual weather 
at Esenboga received just before com- 
mencing the approach was much better. 

“When the aircraft actually came 
in too low. the combination of bad 
visibility and the absence of significant 
landmarks and lights from settlements 
could seriously have affected the possi- 
bility for a corrective maneuver.” 

The aircraft, an SE-210 with the 
nationality and registration marks 
OY-KRB," crashed at a point approxi- 
mately 6 naut. mi. from the threshold 
of the runway and about 1,000 ft. to 


the right of the extended centerline. 
Impact point was 3,500 ft. above sea 
level. There had been no indication of 
trouble by the crew after clearance was 
received from the tower. 

At the time of impact, speed brakes, 
landing gear and flaps were extended 
and the engines were under power. The 
aircraft struck the ground in a normal 
flight attitude in a 5 deg. nose-up 
position at an approximate airspeed of 
160 kt., continued along the ground 
for another 2.200 ft. and disintegrated. 

The report said that, after beginning 
a letdown from 12,000 ft., “time from 
the start of this descent until the air- 
craft crashed was with great probability 
between 3.5 and 5 min. The altitude 
loss of 8,500 ft. gives the rates of 
descent averaging respectively 2,600 and 
1,700 fpm., which means that, if the 
time needed for start and breakoff of 
the descent are taken into considera- 
tion, the aircraft must at times have 
descended 3,000 to 5,000 fpm. 

“Tests have shown that, even if one 
calculates with 3.5 min, it is possible 
to perfonn such a descent without 
exceeding limit speeds for certain con- 
figurations (landing gear down, etc.), 
but that descent with a 'clean aircraft' 
would produce a speed close to the 
limit or 300 kt.” 

Directorate Recommendations 

Recommendations made by the 
Danish group after its investigation 
“are to be part of the continuous 
work of the civil aviation authorities 
and SAS towards improving air safety," 
the report said. 

They arc: 

• Below a certain altitude, a maximum 
rate of descent should be established. 
The report proposed a maximum of 
2,000 fpm. below “minimum flight 
altitude plus 2,000 ft." 

• Crew of the jet aircraft should receive 
special training in high altitude 
approaches. 

• Standardized high-altitude approaches 
should be established at all airports 
with jet operation and relevant ap- 
proach charts issued. 

• Instniment landing approach systems 
should be introduced as soon as possible 
at all airfields into which jets are oper- 
ated. At the time of the accident, An- 
kara ILS was in use "on test" but the 
glide path transmitter was not operat- 
ing, and the report notes that an ILS 
approach may have been made “without 
the crew knowing or noticing the ab- 
sence of the glide path signal." 

• Crews should receive special training 
in reading “novel instruments.” 

• Instrument landing charts should be 
supplemented with information regard- 


ing airport equipment not in actual 
operation. 

• "Best possible working conditions 
should be established for the cockpit 
crew by keeping all but primary flying 
duties away from the captain and co- 
pilot and by introducing modifications 
in the cockpit in order to facilitate 

• Routine cross-checking of primary 
flight instruments should be stressed. 

• Drum-type altimeter should be modi- 
fied in order to reduce the possibilities 
of misreading it. 

• Action should be taken to eliminate 
the possibility of misleading indications 
from the flight director system. 

• “All” scrvodyncs in Caravelle aircraft 
should be stripped and cleaned. 

• Modifications eliminating the possi- 
bility of jamming the control columns 
should be introduced. The report had 
noted earlier that "certain loose equip- 
ment may probably interfere with the 
free movement of the control columns, 
mainly due to the fact that the distance 
between the columns and the cockpit 
walls varies with the position of the 
columns. The most likely loose equip- 
ment in question are the hand micro- 
phone, the torch light, the route 
manual and the balance computer or, 
for instance, a Coca Cola bottle.” 

• Modifications eliminating the possi- 
bility of smoke in the cockpit due to 
failure of the motor for the “red 
hydraulic pump” should be introduced. 
“Red” system is a standby unit for 
feeding the flight control servos and 
all other hydraulic systems of the 
Caravelle except the artificial feel unit. 

• All drum-type altimeters should be 
cleaned. 

• Crew should receive information on 
during approach. 

• “General switch” should be modified 
to prevent inadvertent electrical power 

Pan American Asking 
Bahama Plan Approval 

Washington— Pan American World 
Airways has asked for Civil Aeronautics 
Board permission to buy 30% of the 
stock in ncvvlv formed Roval Bahamian 
Airlines, Ltd.' 

Royal Bahamian was organized last 
January to operate among the Bahama 
Islands. Pan American agreed, pending 
CAB approval, to provide Royal Ba- 
hamian with technical and ground serv- 
ices on request in return for a 30% 
minority interest and the nomination of 
a Pan American representative to the 
proposed five-man board of directors. 
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COST OF RELIABILITY 


...with 20,000-pound heats of Republic Vacuum-Melted Metal 


Processed into billets, sheets, bar, strip, or wire, 
vacuum arc melted metals are being delivered in 
quantity, on time, at reasonable cost. 

To minimize the cost, Republic produces vacuum- 
melted metals in larger melts— 4,000 to 20,000 
pounds. Integrated facilities process 18- to 32-inch 
diameter ingots into a wider range of product sizes 
and conditions than ever before possible. 

Republic’s consumable electrode vacuum-melting 
process improves mechanical properties— tensile 


strength, ductility, fatigue life, and performance at 
high and low temperatures. Precise control reduces 
nonmetallic inclusions and harmful gases. 

Our metallurgists will help you select and apply 
the vacuum-melted metal best suited to your require- 
ments: constructional alloy steel, high strength alloy 
steel, bearing steel, stainless steel, super alloy steel, 
titanium, or special carbon steel For information, 
contact your nearest Republic sales office or mail 
the coupon on the opposite page. 


CONSTRUCTION ALLOY STEELS • HIGH STRENGTH STEELS • BEARING STEELS • STAINLESS STEELS 
SUPER ALLOY STEELS • TITANIUM . SPECIAL CARBON STEELS 




Strong, Modem, Dependable 


REPUBLIC STEEL 

Cleveland 1, Ohio 

World's Widest Range of Standard Steels and Steel Products 


REPUBLIC STEEL CORPORATION 

1441 REPUBLIC BUILDING ■ CLEVELAND 1, OHIO 


□ Republic Vacuum-Melted Metals 

□ PH Stainless Steel 

□ Have a metallurgist call 



SHORTLINES 


AIRLINE OBSERVER 

► Kennedy Administration has not decided whether it will raise aviation 
gasoline taxes and impose a new tax on turbojet fuel. Trasury Secretary 
Douglas Dillon said last week that the new Administration agrees generally 
with the Eisenhower Administration that aviation fuels should make a bigger 
tax contribution in view of heavy federal spending for airways, but the situa- 
tion is still being analyzed. Dillon did urge that current aviation fuel revenues 
be switched from the highway fund to the general fund where they could be 
applied against airway costs. 

► Air Line Stewards and Stewardesses Assn, has affiliated with the Transport 
Workers Union, but the feud between ALSSA and its former affiliate. Air 
Line Pilots Assn., continues. ALSSA says it represents stewards and steward- 
esses on 28 airlines, but ALPA claimed last week that it won the “first in a 
scries” of representation elections in flight attendant groups. The pilot union 
said 214 of 228 Braniff Airways stewardesses, voting in a National Mediation 
Board election, favored affiliation with the new Stewards and Stewardesses 
Division of ALPA rather than with ALSSA. 

►Some Teamster Union officials will press for establishment of an air trans- 
port division within the union during the annual convention July 3 at Miami 
Beach, Fla. Plans for expansion of existing Teamster membership in the 
airline industry are expected to be aimed initinllv at attracting new member- 
ship from stewardess ranks. 

► Early reports indicate that trunkline load factors during the first two weeks 
of March may have fallen below the 50% level. 

► American Airlines cites fuel weight reduction as the major advantage it 
expects to realize from its current conversion of Boeing 707s to turbofan 
powcrplants. Maximum weight savings will be attained on the New York- 
Los Angeles run, where the aircraft will fly with 10,000 lb. less fuel reserve 
because of the turbofan’s added power and economy. Payload on the turbo- 
fan 720Bs is space limited, but the lower fuel requirement can still afford 
a payload advantage in a hot day operation or against strong headwinds. 

► Convair Division of General Dynamics is preparing a proposal for a 
medium-range turbojet transport to compete with the Boeing 727 tri-jet. 
Prospective airline customers have been told that final specifications for the 
new aircraft will be available as soon as the current flight testing program 
on the Convair 990 is completed. 

►Riddle Airlines, working with Armstrong Whitworth, is reinforcing the 
fins and elevators of its four AW-650 turboprop aircraft with new ribs, 
rivets and stringers. Cracking of the empennage skin on the aircraft, which 
has kept them grounded for the past month, has been traced to transient 
vibration and buffeting generated by the aircraft's wing wake. Inspections 
of the modified aircraft will be conducted after each flight until the Argosies 
have logged at least 100 hr. of flight time. 

►Soviet Union is expanding its helicopter operations and within a few 
months expects to add 100 helicopter routes, including 35 in eastern Siberia. 
The new routes will boost flic helicopter route total to more than 200. 

►British Aircraft Corp. has sold three more Viscount 81 0s to All-Nippon 
Airways and one to Lufthansa, bringing total Viscount sales to 429 to 59 
different operators. All-Nippon Airways currently operates two Viscount 
744s and will take delivery on its initial order of three 810s early this sum- 
mer. Lufthansa presently has a fleet of nine Viscounts. 

► Douglas Aircraft engineers estimate that the new Series 50 DC-8s, pow- 
ered by Pratt &• Whitney JT3D turbofan engines and equipped with an 
extended wing leading edge, will have a 30% greater range than present 
DC-8 models. An increase in long-range cruise speed is expected to make the 
Series 50 transport the fastest in intercontinental operations. With turbo- 
fans, the aircraft will be able to carry a full payload and normal fuel reserves 
on non-stop flights up to 5,500 mi. Range can be extended to 5,960 mi. by 
installing the wing leading edge extensions. 


► Braniff International Airways has be- 
gun Boeing 707 service from Miami 
to Asuncion, Paraguay, via Panama and 
Lima, Peru. 

► Civil Aeronautics Board has assigned 
Clinton E. Searle of its Bureau of 
Safety to assist the Argentine govern- 
ment in developing air safety and 
accident investigation techniques. 

► Eastern Air Lines reports the loss of 
S3.6 million after taxes last > r ear, the 
first loss in 26 years. The carrier blamed 
revenue loss during a 12-day pilot- 
FAA dispute which disrupted service, 
effect of the Electra accidents and the 
general business recession. 

► Federal Aviation Agency will train 
20 Air Force men as air traffic con- 
trollers in an effort to determine 
whether FAA should eventually train 
all military air traffic controllers. 

► Federal Aviation Agency has begun 
flight testing a new antenna which is. 
part of an anti-collision system de- 
veloped by Sperry (AW Dec. 26, p. 
26). The system is designed to provide 
for automatic exchange of altitude, 
bearing and range data between air- 
craft. Another system designed to re- 
duce collision hazard, the AHSR 
height radar, was reported successful 

► National Airlines has CAB permis- 
sion to suspend service to Havana until 
Mar. 8, 1963. National cited the 
deteriorating political situation in Cuba 
for declining passenger traffic. In 
January, 1958, the airline carried 
11,209 passengers on the Havana 
route, compared with 1,613 in Janu- 
ary, 1961. 

► Pan American World Airways has 
been granted CAB permission to sus- 
pend service to Gander, Newfound- 
land, until Apr. 30, 1963. Trans World 
Airlines, whose service to Newfound- 
land had already been suspended, was 
granted an extension until same date. 

► Sabena has been ordered by CAB 
to stop exchanging air transportation 
for advertising, publicity or other serv- 
ices, directly or by using trading con- 
tracts, agreements or understandings 
either written or oral. 

► Trans World Airlines will discontinue 
using number designations, such as 880, 
131 and 331, to identify its jet fleet. 
All turbojets will be described as Con- 
vair, Boeing or Boeing Intercontinental 
“Superjets.” 
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N ow the Air Force has a swift, swept-wing jet plane 
especially fitted for training several student pilots in 
Nasarr radar operations during the same flight. 

The plane : T-39 Sabreliner— built by the Los Angeles 
Division of North American Aviation and already de- 
livered to Tactical Air Command at Nellis AFB, Nevada. 

Using the Sabreliner as a radar trainer is another 
example of how the Air Force gets maximum utility 
from its equipment at minimum cost. Built originally as 
a navigation and jet-proficiency trainer, the T-39 is so 
versatile it can be put to work in many ways by the 
military services. Its all-round utility and economy of 
operation truly make it a “workhorse of the jet age.” 
The Sabreliner, with its modern rear-mounted jet 
engine configuration, cruises at 540 miles an hour at 
altitudes over 40,000 feet. 
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Industry Outlines Proposals for Large 



By Edward H. Kolcum 

Washington— Kennedy Administra- 
tion is reaching its decisions on the 
future of the national space program 
against the background of a variety of 
industry proposals that indicate it 
would be possible to make a long jump 
in U.S. booster performance within 
five years, if there were strong White 
House support and more extensive use 
of the nation’s technical talent. 

House Science and Astronautics Com- 
mittee. reacting to recent Soviet space 
flights and their obvious effects on 
the prestige of the United States, has 
conducted hearings on space propulsion 
technology that provided a sounding 
board for a fresh round of industry pro- 
posals on future systems (AW Mar. 1 3, 
p. 303). 

The hearings covered both nuclear 
and conventional propulsion programs, 
and they produced clear evidence that 
industry believes massive U.S. scientific 
payloads could be launched by the mid- 
1960s if a decision were reached sum 
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Booster Gains 

to substantially accelerate the national 
booster effort. 

Since Vice President Lyndon John- 
son has been put in charge of the na- 
tional space effort, final decisions in 
this area will have to wait until the 
Space Act of 193S is changed to permit 
him to head the National Aeronautics 
and Space Council, and until Johnson 
gets the group organized. When this is 
accomplished, the alternatives open to 
the Administration— and to Congress if 
it decides to move in on the space pro- 
gram-arc: 

• Reorient the space program to ad- 
vance high impulse launch vehicle sys- 
tems without changing the Eisenhower 
Administration Fiscal 1962 space 
budget of SI .12 billion. 

• Increase the budget to fund a wider 
variety of engine systems than are now 
being considered. 

• Consider the program an accurate re- 
flection of resources and efforts the 
U.S. should expend in space, and make 
few changes. 

Industry, National Aeronautics and 



FAMILY of large conical solid rocket segments developed by United Technology Corp., 
showing flexibility of thrust level using same interior ballistic shape. 
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KEEPING BMEWS ON THE AIR 

RCA Checkout and Automatic Monitoring Equipment Guards BMEWS Reliability Around the Clock 


The incredible complexity of the BMEWS network 
and its vital mission in continental defense demand 
the ultimate in system reliability. Through unique 
and highly advanced developments by RCA this 
standard is being achieved. 

The RCA Checkout Equipment installed at BMEWS 
sites performs a dual function — it generates and in- 
serts realistic simulated target problems for on line 
exercising of the entire svstem. These integrated tests 


are designed to test the BMEWS early warning 
capability to its fullest extent. Automatic moni- 
toring detects degradation prior to failure and isolates 
marginal conditions or malfunctions enabling rapid 
corrective maintenance. 

Around-the-clock operation of this RCA equipment 
enables BMEWS to meet its over-all operability goal 
with negligible downtime, thus keeping BMEWS 
on the air! 





NO... FOURTEEN LIVES! Th. average “life" of a Ryan 

Firebee jet target is 14 full flight missions.* This means that one 
Firebee can do the work of 14 single-flight expendable drones. And, 
with a flight duration of up to 1 hour and 43 minutes (Firebees have 
flown 1 hour and 17 minutes above 50,000 feet), Firebees are "on 
range" long enough to serve an entire squadron of supersonic inter- 
ceptors or several surface-to-air missile batteries. After missile firings 
are scored electronically, Firebees parachute to land or sea where 
they are recovered for use again and again. Individual Firebees have 
flown up to 25 missions. No other target compares with the recover- 
able Ryan Firebee for high-speed, high-altitude reliability and low 
cost per target mission. Newest of the Ryan Firebee family is the 
transonic Q-2C, now in volume production for the Air Force and Navy. 
Air or ground launched, Ryan Firebees keep more service teams com- 
bat ready than all other jet targets combined. And, reflecting Ryan’s 
decade of design and operational experience in the jet target field, 
improved Firebees will continue to test the mettle of men and 
missiles well into the Age of Space. 

* Based on Q-2C operations at Air Force Missile Development Center 
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Ryan Offers Challenging Opportunities to Engineers 
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LIGHTWEIGHT clevis joint has been developed by United Technology Corp. and Pratt & Whitney Aircraft to connect segments of solid 
rocket motors. At right, boundary layer shock is suggested by United Technology Corp. as a means of controlling thrust vector in large 


Space Administration and the Atomic 
Energy Commission fully agree on the 
requirement to accelerate action on the 
nuclear rocket engine because of its 
great performance advantage over 
chemically-fueled systems. Industry feels 
the technological problems of the sys- 
tem can be solved to permit flight bv 
1965. 

Because of funding limits, NASA 
has scheduled first test flight of the 
Nerva nuclear engine in 1966-67. 

NASA estimates nuclear rocket de- 
velopment will cost S800 million to SI 
billion, and the 1967 date could be op- 
timistic unless the current funding pace 
is quickly accelerated. NASA-AEC Fis- 
cal 1961 funding will total S47.6 mil- 
lion for the Rover nuclear space propul- 
sion program. 

Direct nuclear engine research is 
funded for S55 million in the Fiscal 
1962 Eisenhower budget. 

Solid Rockets Slighted 

Although about S3 50 million of 
NASA’s Fiscal 1962 money is ear- 
marked directly for launch vehicle tech- 
nology and development, proponents 
of solid rockets feel the possibilities of 
this type of propulsion are largely be- 
ing overlooked. In the propulsion 
budget. S3.1 million is for solids. Air 
Force currently is doing considerably 
more work than NASA in large solids, 
including exploration of segmented solid 
rocket potential. 

Much of the technology already exists 
for conventional propulsion advance- 
ment. industry feels, but some tech- 
nical aspects of the nuclear engine 
remain unsolved. 

Solution of these problems quickly 
and construction of a flyable engine 
are seen as the major hopes for catch- 
ing and surpassing the Soviets. 

F. T. Dixon, vice president of re- 
search and engineering for North 
American Aviation’s Rocketdyne Divi- 
sion, characterized major problems as 
learning how to handle high reactor 
core temperatures; materials and health 


hazards associated with high intensity 
gamma and neutron radiation, and in- 
tegration of the reactor into a flyable 
engine system. 

L. E. Root. Lockheed Aircraft Corp. 
group vice president, told the commit- 
tee that “we know of no technical prob- 
lems which might cause a serious delay 
in the orderly development of a useful 
nuclear space-flight system." He said if 
a Saturn booster and second stage are 
available, and if the nuclear engine con- 
tractor is selected during 1961. the first 
test flight can be made during the latter 
half of 1965. 

Nerva Engine Bids 

Joint NASA-AEC office has re- 
quested bids, due Apr. 3. on the Nerva 
engine. The office told Aviation 
Week it plans to award a contract to 
the winner by July 1. The winner is 
expected to be the single industry 
source for both non-nuclear and reactor 
components for the engine throughout 
the development program. 

Both Root and Janies R. Dempsey, 
vice president of the Convair Division 
of General Dynamics Corp.. urge con- 
current, or parallel, feasibility study, 
design, research and development test- 
ing. manufacturing and operational use 
of the nuclear space vehicle. 

Dempsey' contends the first nuclear 
flight can be made "in less than 48 
months from a decision to prosecute 
the program seriously" if the concur- 
rent management concept is used. 

The nuclear rocket, as third stage of 
a vehicle with clustered 1.5-million-lb. 
thrust Rocketdyne F-l engines in its 
first stage and clustered 200.000-lb. 
Rocketdyne J-2 engines in its second 
stage, could place 190,000 lb. in a sta- 
tionary orbit. 70.000 lb. on the moon 
and return, and 145.000 lb. in a Mars 
orbit, Dixon said. 

Performance of Saturn with S-I 
booster powered by eight Rocketdyne 
H-l engines. S-II second stage, with 
four J-2 engines, and nuclear third stage 
would be 81,000 lb. in a low earth 


orbit, and 35,000 lb. in an escape tra- 
jectorv, Dempsey said. 

Although test and first use of the 
nuclear rocket most likely will be as 
third stage of Saturn, Douglas Aircraft 
sees the nuclear space engine as the 
propulsion system for an economical 
space transportation system called Rita 
(for reusable interplanetary transport 
approach). 

Douglas Rita Concept 

Three-part Rita program, which 
could cost over $1 billion to complete, 
would have a flight test using a hydro- 
gen-oxygen engine in IS mouths and 
first nuclear-powercd flight test in 
1965, and would be performing lunar 
missions by 1966-67. 

The program's operational sched- 
ule, however, would depend on the 
Rovcr-Ncrva programs. 

Development would consist of these 

• Rita test vehicle, using a Pratt &• 

Whitney LR1 19 17,500-lb. thrust 

engine to flight test the semi-ballistic 
Rita configuration and systems, fly 
nuclear components, exercise the retro- 
rocket system and check recovery 
techniques. Manufacture of 1 1 air- 
frames could begin this year, and bal- 
listic and orbital shots using an 
advanced Thor booster could begin in 
January, 1963. Precise recovery control, 
using Bell Telephone Laboratories 
radio guidance system, would be quali- 
fied during these flights. Booster, called 
Thorad, is a Thor with four assist 
rockets attached to the airframe. 

• Rita-A, which would make use of the 
first nuclear engine available, with its 
size scaled to accommodate this engine. 
Present concept is a cone-shape. 40 ft. 
in diameter at the blunt end and 65 ft. 
high. Vehicle checkout would involve 
launch as a single stage in ballistic and 
vertical trajectories. As second stage on 
a Saturn S-I booster, it could orbit 
85,000 lb. or land 10.000 lb. on the 
moon without refueling. Object of 
Rita-A is to conduct the earliest flight 
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News in Optical-Electronics 
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Sees” from lOO to 60,000 miles 


Intensive research and development 
on the use of infrared for space exploration 
instruments gets special emphasis 
at Honeywell’s Los Angeles 
Optical-Electronics facility. 



Attitude sensing for satellites and planet exploration payloads 
to within 0 . 1 ° accuracy is possible with the unique design of 
the Honeywell LG61A Wide-Angle Horizon Scanner. Models 
of this infrared scanner meet a wide range of demands for atti- 
tude accuracy, life expectancy and range measurement. A 
scanner with no moving parts, using a semiconductor radiation 
chopper, is being designed for high reliability and long opera- 
tional life. Further variation of the basic design provides for 
operation over the extreme altitude variations required in ec- 
centric orbit missions. 

Other infrared programs at Honeywell include the develop- 
ment and production of infrared detectors, surveillance and 
reconnaissance systems, communications systems, scanners and 
trackers, in-flight automatic refueling couplers and IR instru- 
mentation devices and systems. 

For further information on new developments in Optical- 
Electronics, call your nearest Honeywell representative, or 
write: Honeywell Aero Division, 1915 Armacost Ave., Los 
Angeles 25, California. Sales and service offices in all principal 
cities of the world. 


Honeywell 



High energy propellants have creoted a need for a new method 
of "Thrust Vector Control." Moog has developed liquid secondary 
injection valves to meet this need. These valves have outstanding 
momentum recovery, stream concentration, and flow penetration 
characteristics. Actual rocket engine firings of Moog injectors have 
demonstrated the practicality of secondary injection thrust vector 
control. The experience gained in the design, manufacture, and 
test of these controls constitutes a unique competency. 


test of a midcar vehicle as well as 
demonstrate its useful space mission 
capability. Douglas assumes the engine 
will produce 200,000-lb. thrust in a 
vacuum, with a specific impulse of 
S50 sec. 

• Rita-B, the vehicle for interplanetary 
missions. Same configuration as the 
A version, it would be scaled up to 
115 ft. high and 72 ft. in diameter at 
the blunt end. It assumes a vacuum 
thmst of 750,000 lb. and 950-scc. 
specific impulse. Although based on 
theoretical propulsion advances, Doug- 
las feels the system is "within the 
capabilities envisioned for the 1967 
time period." Payload performance 
would be 160,000 fb. in orbit; 25,000 
lb. on the moon without refueling; 
90,000 lb. on the moon with one re- 
fueling, and 45,000 lb. in interplanetary 
flight with multiple refueling. If the 
higher thrust-higher impulse engine is 
not available. Douglas proposes an al- 
ternative cluster of four 200,000-lb. 
thrust engines. 

The Douglas configuration would 
have an optimum lift/drag ratio of 0.7 
for a nominal re-entry deceleration of 
2g at a 1.5 deg. re-entry angle. Be- 
cause of its high base diameter, Douglas 
said Rita would experience re-entry' 
heat loads of only about 2.000F. 
Ablating heat shield would be used, but 
it would not be affected in normal 
operation and the vehicle would not be 
refitted with a new shield except after 
emergency operation. 

Safety Problem 

Douglas, like most other companies, 
feels the nuclear rocket technical prob- 
lems can be solved. The company con- 
siders operational safety the most dif- 
ficult single hurdle to be overcome in 
nuclear propulsion. Because radioactiv- 
ity is "held in awe and fear” by most 
people, the nuclear rocket program 
must include a method of convincing 
all who must be convinced of its ac- 
ceptability. 

General protections developed by the 
company indicate launch of a single- 
stage nuclear rocket from the ground 
would result in insignificant radiation 
dosages. In a malfunction completely 
vaporizing the reactor core, radioactiv- 
ity would equal that of about a 0.1 
kiloton nuclear bomb. If the explosion 
occurred in the early stages of flight, 
radioactivity' would equal about a mil- 
lionth of that from total nuclear bomb 
testing to date. 

Added safety precautions would come 
in new methods of inerting reactor 
cores, and in selection of remote mid- 
or northern Pacific launch sites. 

Alternate to Rita as test system for 
the first nuclear rocket is Apollo. 
Krafft A. Ehrickc, director of the Cen- 
taur program for Convair, said unless 
an engine project is tied to a high 


priority mission, it is highly v ulnerable 
to funding cuts. Because NASA’s re- 
search funds were cut by S1S.5 million 
last year, the 1-1 engine program suf- 
fered because it was not firmly in- 
tegrated into a mission project. He 
suggested a psychological advantage in 
defining the Apollo circumlunar mis- 
sion as requiring the nuclear engine be- 
cause the all-chemical Saturn is "un- 
comfortably marginal.” 

Apollo, like Project Mercury, prob- 
ably will be given the top DX national 
priority, and Ehrickc feels the Ncrva 
engine should receive the same status. 
Variety of Proposals 

While agreement was general on the 
need to accelerate the nuclear engine 
timetable and differed onlv on the de- 
grees of technical barriers, industry 
spokesmen were much more diverse in 
their proposals and philosophies to ad- 
vance more conventional propulsion 
technology. The committee heard dis- 
cussions of solids, liquids and hybrids, 
but the highly optimistic advantages 
cited for each system bv its propo- 
nents were tempered by the divergent 
opinions expressed. 

Martin Co. President William B. 
Bergen, who said the country seems “to 
have been on a theory binge” for the 
past three years, advised concentration 
on large liquids as boosters. "If there 
is enough time, energy and monev left 
over, we should apply it to the solid 
booster." he said, lie feels the cheapest 
way to develop “practical machines” is 
to practice, and large liquids arc "more 
nearly reduced to practice than solids." 

Bergen holds that there must be a 
clear distinction between NASA and 
defense booster goals because of the 
differences in arrangement, timing and 


emphasis. He sees the need for a single 
booster tcehnology-in materials, proc- 
esses and components— but a wide range 
of applications. 

Pratt & Whitney Aircraft Assistant 
Chief Engineer Walter Doll said there 
is no one best method for accomplish- 
ing all proposed space missions— until 
all promising systems are developed, the 
merits of each can only be assumed. 

United Technology Corp. and Pratt 
& Whitney Aircraft Division of United 
Aircraft Corp. propose immediate de- 
velopment of these systems in a com- 
prehensive booster program: 

• High pressure hydrogen-oxygen en- 
gine, with a vacuum specific impulse 
10% greater than the 420 sec. for the 
Pratt & Whitncv LR115, and "manv 
times" its 15,000-lb. static thrust. As 
upper stage of a large segmented solid, 
it could help put 100,000-200,000 lb. 
on an escape trajectory in 5-6 years. 

• Recovery, for economy of operation, 
using high speed aircraft state-of-the- 
art which now exists to design winged 
booster airframes. P&W says a recover- 
able winged booster, able to handle 35,- 
OOO-lb. payloads, could be ready in 4-5 

• Conical segmented solids, a program 
now being conducted by United Tech- 
nology with company funds. This fall, 
the firm plans to test fire a 500,000-lb. 
thrust segmented booster for 60 sec. 
United said flight weight engines could 
be built to deliver 2-million-lb. thrust 
by 1964 at a cost onc-half to one-tenth 
that of the Saturn and Nova liquid sys- 
tems. With immediate funding total- 
ing 5150-S200 million, a booster with 
15-20 million-lb. thrust could be ready 
for flight in three years, the company 

• Hybrid propulsion using a solid rub- 
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BIG BOOSTER 

Thiokol is producing the largest single 
solid rocket motor to be flight tested, 
first stage of the Minuteman. Reliability 
has been demonstrated by a successful 
flight test and an 8-shot launch capabil- 
ity program.The same facilities, scientific 
and technical talents, and skilled manage- 
ment team responsible for developing 
this powerplant in record time are 
capable of delivering space-age size 
boosters for earth satellites and solar 
system exploration. 

THIOKOL 




CHEMICAL CORPORATION, BRISTOL, PENNSYLVANIA 
Rocket Operations Center: Ogden, Utah 


bcr-bascd fuel and nitric acid oxidizer. 
The system is described as simple and 
low-cost, with potential as a large boos- 
ter stage. Its full potential must await 
availability of the large solids. The basic 
problem is operating efficiency, but all 
other system elements are said to be 
straightforward applications of existing 
rocket technology. 

United Technology segmented design 
is keyed to uniform segment parameters 
in propellants, web thickness and in- 
terior ballistic characteristics, which, it 
savs. permits scaling-up size and thrust 
from one segment to 10 or more. 

Individual segments, weighing 65.- 
000-100,000 lb., could be connected by 
a UTC-dcvelopcd clevis joint, and thrust 
sector control would be provided by in- 
jecting nitric acid in the nozzle to in- 
duce a boundary layer shock. 
Segmented Rocket Cost 

The company feels the delivered price 
of the large boosters could be S2 per lb. 
gross weight. It will static fire a 75.000- 
lb. motor in a single segment this sum- 
mer. The motor will deliver 250.000 
lb. thrust for 60 sec. The half-million 
pound thrust motor to be fired this fall 
consists of two segments with a total 
weight of HO, 000 lb. 

In its congressional presentation, 
United Technology said it docs not 
recommend reduction of effort on the 


Saturn C-2 system, but its segmented 
system could be a "timely, completely 
usable, reliable backup at relatively low 

Replacing the S-l cluster of Saturn 
11-1 booster engines in the C-2 with a 
cluster of seven two-segment motors 
could put 60,000 lb. in orbit at half 
the cost of the C-2. United Technology 
said. 

Big push for application of solids as 
first-stage boosters also was made bv 
Thiokol Chemical Corp. President 
Joseph W. Crosby, who emphasized 

earliest availability for the space pro- 

Crosby told the committee I liiokol 
has the ability to develop a family of 
these four motors to satisfy all payload 
requirements through 1975: 

• Minuteman XM-55 clusters, available 
immediately as a booster stage and able 
to orbit payloads up to 25,000 lb. with 
liquid upper stages. Cluster of seven 
X\ 1-5 5s, each weighing 50.000 lb., pre- 
sumably with three hydrogen-oxygen 
upper stages, could be used to orbit 

25.000 lb. at a cost of SI 78 per lb. of 
payload. Same system could launch up 
to 7.000 lb. to escape velocity at a cost 
of S559 per lb. of payload. 

• TR--1 non-segmented motor weighing 

110.000 lb. which would be clustered 
as a booster stage, again using liquid 


booster duster could orbit about 70,000 
lb. at a cost of SI 59 per payload lb., 
or boost up to 22,000 lb. to escape 
velocity, at S495 per pavload lb. First 
flight could be in 1965. 

• TX-555, a 67-ft. high, 14-ft. diam- 
eter solid motor weighing 750.000 lb., 
which Thiokol says is based entirely on 
existing solid technology. Used as a 
booster in clusters of up to seven en- 
gines, with liquid upper stages, the com- 
pany says it could orbit 520,000 lb. at 
a cost of SI 19 per payload lb., or ac- 
celerate up to 128,000 lb. to escape 
velocity at a cost of S447 per payload 
lb. First orbital flight could be in 1966. 

• TR-100, most advanced in the Thio- 
kol family. Weighing 4,5 million lb., it 
would be 10S ft. high and 24 ft. in 
diameter. Used singly with liquid upper 
stages, it could orbit 500.000 lb. or ac- 
celerate 100.000 lb. to escape. Orbit 
capability of 2.1 million lb. could be 
achieved with a cluster of seven TR- 
100s, and it could have escape capabil- 
ity of 600,000 lb.. Thiokol said. 

Site Change 

Crosby suggests that the propulsion 
industry should move its manufactur- 
ing facilities to the launch site because 
segmenting for ease in transportation 
becomes unpractical when the boosters 
weigh millions of pounds. If launch site 
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-American Mathematical Monthly 
We'll tell you the diameter of our new shaft angle encoder : one 
inch! Litton Systems Model AD11-08S is the first miniaturized 
eight-bit encoder in its line, weighing in at 1.8 ounces and measur- 
ing less than 1.4 inches in length. No space to amaze you further 
with facts like its low torque, high resolution, and long operating 
life, so write for specs and read all about it : Computer Systems 
Laboratory, 5500 Canoga Avenue, Woodland Hills, California. 


answer to last week’s problem: With an aggregate score of 
28 points, there must have been 4 events at 7 points per event. 
The only combination of place scores which satisfies the require- 
ments is 4 points for first place, 2 for second place, I for third 
place. In the high jump, B won 4 points, A won 2. C won 1. In all 
other events, A won 4 points, C won 2. B won I , consequently 
A won the pole vault. 
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Here twenty-five 
million electron 
volts probe the 
inmost secrets 
of a missile 


Vastly more powerful than any known 
industrial X-ray apparatus, the Betatron 
yields a clear picture through the full 
girth of the third-stage Minuteman 
engine in an eight-minute exposure, 
contrasted with more than a nine-hour 
exposure required with 1,000 curies of 
cobalt 60. Resolution is such that 
irregularities down to 0.01 inch can be 
examined. Power of the instrument, 
and dimensioning of the building which 
houses it, are more than equal to the 
task of scrutinizing interior topography 
of the cast composite double-base 
solid-propellant motors made at Bacchus: 
the third-stage Minuteman, advanced 
second-stage Polaris, Altair, and the others. 


f'i. 

For more than a quarter 
century, Hallicrafters has 
worked in close partnership 
with our armed forces on fast 
solutions to critical military 
electronics problems. Out of 
this priceless experience 
are emerging startling new 
ideas and hard-hitting, fast- 
moving techniques to keep 
our country one jump ahead 
in electronic warfare . . . 
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hallicrafters 

kJortcf Wife "B/ue Streak" Fhj&cf 
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B-52 and other military aircraft will be protected by the most potent Electronic 
Countermeasures equipments yet devised. These equipments were developed 
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and transmitting techniques up to frequencies of 50.000 megacycles! 1 reCei,in8 





Looking for a challenging new oppor- 
tunity? We are interested in qualified 
engineers at all levels. For full details in 
confidence, contact William F. Frankart, 
Director of Engineering. 


For further Information on Hallicrafters facilities and experience in mil- 
itary electronics research, development and production, please write to: 

hallicrafters O company 

Military Electronics Division, 

Chicago 24, Illinois 
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real estate is scarce or expensive, solids 
can be built in dry basins and floated to 
the site, he said. An aggressive space 
program based on solids could bring 
gross vehicle weight cost to about Si 
per pound, Crosby claimed. 

Proper Application 

Rocketdyne President S. K. Hoffman 
feels low cost “is not an exclusive vir- 
tue of any one type” of propulsion 
system, but will apply to the engine 
best used. In an analysis of merits of 
each system, he said solids are best 
used in tactical and strategic applica- 
tions and for armaments and JATO, 
but liquid and nuclear propulsion must 
be used for more ambitious missions. 

Hoffman sees recovery of liquid 
boosters developed to the point where 
they can be used 50-100 times, which 
would reduce the cost of launching 
space missions essentially to the cost of 
the propellant. 

Broader effort in all areas of propul- 
sion was urged by Aerojet-General Corp. 
President Dan A. Kimball, who said 
inadequate support of advanced com- 
ponents and concepts “has been a con- 
tinued weakness in our ability to ad- 
vance rocket technology." 

Kimball labeled the present space 
program “meager" because of insuffi- 
cient booster capability and suggested 
acceleration of these projects to aug- 
ment it: 

• Segmented rockets: Aerojet is now 
conducting a USAF program which 
could lead to a segmented solid in 2-3 
years, able to deliver 2.5-3 million lb. 
thrust for 60 sec. Main problem is 
large nozzle development. 

• Pressure-fed engines: Although heav- 
ier and not competitive with pump-fed 
engines in ballistic missiles, they are 
simpler to build, cheaper, highly reli- 
able, and have high performance char- 
acteristics in space applications. The- 
oretical pressure-fed engine * could 
deliver 1 5-20 million lb. thrust, put 
250,000 lb. in orbit, and be completely 
recoverable. 

• Booster recovery: development of run- 
way landings or flyback systems based 
on inflatable structures or Rogallo wings 
could reduce the cost of an orbiting 
pavload from the present $1,000 per 
lb." to $5-$30 per lb. 

NASA propulsion officials assured the 
committee that the agency is not biased 
against solid propulsion, but Rep. Vic- 
tor L. Anfuso (D.-N. Y.) asked that an 
impartial study be made for the com- 
mittee by NASA on solids and liquids. 
Maj. Gen. Don R. Ostrander, NASA 
launch vehicles director, who agreed to 
the study, said he has recommended 
that the agency increase its request for 
solids from $3 million to $18 million, 
and increased liquid rocket funding 
from $68 million to $83 million in the 
Fiscal 1962 budget. 


YOURS 
FOR THE 
ASKING... 
AC POWER 
FROM 
BEHLMAN 








Behlman is ottering this guide to AC power supplies as a service to those 
engineers who have a need for extremely accurate and exceptionally stable 
AC power — single, two and three phase. For your tree copy, send the coupon 
below to: Behlman Engineering Company, 2911 Winona Ave., Burbank, Calif. 


BEHLMAN ENGINEERING a subsidiary of Electronic Energy Conversion Corporation 


AVIATION 


arch 20, 1961 







THEY RELY ON RADIATION’S 
AUTOMATIC TEST EQUIPMENT 
TO PIN-POINT “LITTLE" TROUBLES IN BIG SYSTEMS 


Locating the single faulty component or circuit in an ad- 
vanced electronic system can be expensive— in time, money, 
and mission success. Putting its finger promptly and auto- 
matically on these “little” sources of trouble is one of the 
unique capabilities of Radiation’s Automatic Test Equip- 
ment-Model 301. 

Whatever electronic systems it supports— missile guid- 
ance, flight, computers, or industrial process control— 
Model 301 takes the trouble out of trouble-shooting, check- 
out and calibration procedures. Model 301 utilizes thor- 
oughly proved, readily adaptable standard building blocks. 
Systems can be tailored reliably and economically to each 
customer’s specific ate requirements. 

Typical features available in Radiation’s Automatic Test 
Equipment include: maximum testing speed in direct keep- 
ing with speed capabilities of the system under test; ability 
to maintain a constant check on its own functional ac- 
curacy while testing is in progress; test routine and test 
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tolerances variable by operator as required; completely 
flexible data storage, programming and resolution; com- 
prehensive published reliability data on all standard build- 
ing blocks. 

Radiation’s exceptional capabilities are serving both 
industry and the Armed Forces in a broad range of ad- 
vanced electronic applications. If you would like to know 
Radiation’s capabilities in an area of specific interest to 
you, or would like complete information on Model 301, 
write to Radiation Inc., Dept. AW-3, Melbourne, Florida. 
Radiation’s plants are at Melbourne and Orlando, Florida; 
Palo Alto, California; and Philadelphia, Pennsylvania. 
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Aviation Week Pilot Report: 

Turbofans Reduce 720B’s Takeoff Roll 


By William S. Reed 

Seattle, Wash.— Better takeoff per- 
formance, lower fuel consumption and 
higher payload-carrying capability are 
the most notable features of the Boeing 
720B which enters American Airlines 
service this month. 

Thrust increase of 40% supplied by 
the four turbofan engines enable the 
720B to cruise at 630 mph. at 25,000 
ft., take off from one-third less runway 
than the 720 at comparable weight, use 
20% less fuel at comparable speeds and 
operate at a gross weight 20,000 lb. in 
excess of its predecessor 720. 

Improved performance, most notable 
of which is a short takeoff run and 
rapid climb, was demonstrated during 
a recent Aviation Week pilot flight 
in a 720B at Boeing Field. Ability to 
operate from high altitude airports will 
permit American Airlines to offer serv- 
ice into Mexico City's 7, 340-f t.-high 
airport (AW Feb. 27, p. 39). 

The flight included a summary of 
the maneuvers illustrating handling 
qualities in Boeing’s customer training 
program, given by Paul Maier, experi- 
mental test pilot and customer check- 
out instructor. 

Only external differences apparent 
between the 720B and the 720 arc in 
the larger engine nacelles and in an 
increased horizontal stabilizer area. 

Aircraft flown on this flight was 
N7541A, the fifth 720B off the line for 
American Airlines. With 12 persons 
and 56,000 lb. of fuel on board, the air- 
craft gross weight was 166,298 lb. Max- 
imum allowable taxi weight of the 
720B is 235,000 lb.; maximum flight 
weight is 233,000 lb. 


Weather prevailing at Seattle's Boe- 
ing Field on the day of the flight was: 
temperature 6C (44F): wind from the 
cast at 15 kt.; altimeter 30.18; sky con- 
ditions 5 10 with intermittent drizzle. 
Pre-Takeoff Calculations 
Pre-takeoff calculations showed that 
aircraft loading conditions with the 
center of gravity at 24 mean aerody- 
namic chord called for the following 
settings: elevator tim, 2 deg. nose up; 
engine pressure ratio (EPR)— the ratio 
of total turbine exhaust pressure to 


total engine inlet pressure— 1.76: N, 
rpm. (forward compressor) 103.6%; 
V, speed, 103 kt.: V, speed 113 kt,; 
V, speed 130 kt. The aircraft, with 
Clayton Scott, Boeing's chief produc- 
tion test pilot, in the left seat and 
Maier in the right, was taxied to posi- 
tion on Runway 12. Maier did the 
taxiing from the right scat demonstrat- 
ing that nose wheel steering is not 
needed for control on the ground be- 
cause of the castcring action of the 

Performance of the 720B, in com- 
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Quick delivery ... a specialty at Deutsch! Naturally, we 
can't make delivery on the 1st if you order on the 7th 
. . . unless you let us use the calendar shown above. But 
we oan promise delivery of catalog items in a week or 
less from either our eastern or western stock locations. 
As a matter of fact, we usually ship on receipt of your 
advance order, without waiting for confirmation. And 
this goes for our entire line of standard environmental 
miniature electrical connectors: solder or snap-in 
types, self-aligning cylindrical and rectangular rack- 
and-panel models, and hermetios that never leak. 
If you have a tight production schedule staring you in 
the face, oontact your local Deutschman today. He'll 
do his best to make delivery yesterday. For location 
of your nearest Deutschman write for Data File H-3. 

BMOTSGM 

Electronic Components Division • Municipal Airport • Banning, California 


iDVANCED SPECIFICATION MINIATURE 


LECTRIC. 


CONNECTOR S 


parison with the straight 720, especially 
at so light a gross weight, is impressive. 
The 720, with Pratt &• Whitnev 
JT3C-7 engines developing 12,000 lb. 
thrust, is a good performing aircraft 
(AW Aug. 15. 1960. p. 56) but the B 
model has over 40 % more power. Its 
P&W JT5D-1 engines each develop 
17,000 lb. thrust, permitting very rapid 
acceleration on takeoff and very steep 
second segment climb. Floor angle, in 
fact, probably exceeds that which the 
airlines will care to use and power 
either will be reduced or airspeed will 
be faster than the certificated values 
specified for regular operation. 

No effort was made to make this a 
maximum performance climb and the 
aircraft rose at an indicated airspeed 
ot 310 kt.-best climb speed for maxi- 
mum range. Had the immediate gain 
of altitude been the objective, climb 
speed would have been held at 260 kt. 
and the recorded performance been 
more impressive. However, 4} min. 
after takeoff, the aircraft passed 
through 10,000 ft., indicating a 4.800 
fpm. rate of climb. The 72GB passed 
through 1 5,000 ft. one minute later, 
through 20,000 ft. 7S min. after takeoff 
and reached 30,000 ft. exactly 10 min. 
from start of takeoff roll. Climb power 
used was N, of 102% with EPR of 1.7. 
Full gross weight rate of climb is esti- 
mated at 3,500 fpm. 

Maier and Scott leveled the aircraft 


off at 30,000 ft. to conduct systems 
checks, mainly the trim of the aircraft 
and the functioning of engine surge 
bleed valves. 

The aircraft settled down to a cruise 
speed of Mach .88 (roughly 597 mph.) 
at 30.000 ft. with the following indi- 
cations: EPR 1.63; N, 97%; indicated 
fuel flow 3,500 lb/hr./engine. Indi- 
cated airspeed was 330 kt. and indi- 
cated true airspeed was 509 kt. Scott 
then relinquished his seat to this pilot 
and Maier commenced his demonstra- 
tion of the aircraft's shortcomings and 
capabilities. 

Time did not permit a complete 
rundown of Maicr’s routine but in- 
cluded the more important aspects of 
the flying qualities typical of large, 
high-performance, swept-wing aircraft. 
As a prelude to checking out new 
pilots. Maier demonstrates all the un- 
usual handling qualities and emergen- 
cies, together with the proper pro- 
cedures and techniques. Students arc 
assured of their ability to cope with 
the machine and continue the tran- 
sition course with greater confidence 
and better understanding. Maier says. 

First item was a demonstration of 
the cruise capability of the aircraft. 
Power was boosted slightly and the 
aircraft accelerated quickly to the point 
where the Mach limit warning bell 
sounded, approximately .91 on the 
Machmeter, actually .906. Shortly be- 




AiResearch electronic cooling 

unils for U.S. Army Hawk missile 
mobile ground radar equipment 
require only half the space origi- 
nally allotted. These lightweight 
production units, with a heat rejec- 
tion capacity of 10 KW, measure 
20" x 24" x 24". 

A complete system package, the 
liquid-to-air unit includes an ac- 
cumulator, pump, heat exchanger, 
fan, switches and valves. 

Contact AiResearch early in 
your planning and design stage for 
greater reliability, smaller unit size 
and weight. AiResearch is the lead- 
ing designer and manufacturer of 
advanced electronic conditioning 
equipment and systems for missile 
and ground support applications. 

equipment has been produced for 
the following electronic systems: 

• Control • Ground Support • 
Guidance 

Write for literature today. 



AiResearch Manufacturing Division 


Los Angeles 45, California 
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HI-LOK OFFSET TOOLING 
CIRCUMVENTS STRUCTURAL FLANGES 




JetStars Move Down Production Line 

Lockheed JetStars move down the production line at the company’s Marietta, Ga., plant. 
Deliveries are scheduled to begin next summer on commercial orders, and the first of six 
Military Air Transport Service special air mission C-140 JetStars is to be delivered in 
September under 59,400,000 contract. MATS ordered another five JetStars for checking 
navaids. Lockheed has five of the aircraft, powered by four Pratt & Whitney JT12A-6 
turbojets, in an FAA certification program. Others are entering company flight testing. 


off rate of 1 kt./sec. was established to 
assure that no incremental g force was 
applied. Buffet was ample, occurring at 
about Ils kt. followed by a verv docile 
stall at an indicated airspeed of OS kt. 
A mechanical stick shaker actuated at 
about 115 kt. The 720B exhibited no 
tendency to fall off on a wing nor 
were there any excessive directional 
oscillations. 

Acceleration was timed after the air- 
craft was cleaned up. While main- 
taining 1 5,000 ft., maximum contin- 
uous power was applied. Timing was 
started when the aircraft passed through 
200 kt., and the acceleration to 500 kt. 
took 55 sec. Again, the aircraft was 
some 00.000 lb. under its maximum 
weight, but this indicates the machine’s 
climb potential at this altitude, A pilot 
gleans that this is an aircraft with more 
reserve power than is usually available 

Longitudinal pitch changes caused bv 
spoiler actuation were tried in order to 
demonstrate how landings can be ac- 
complished with a jammed stabilizer. 


Two switches on the overhead panel 
guarded to the "on" position will de- 
activate either the inboard or outboard 
spoilers. With the inboards inopera- 
tive, activation of the speed brake 
handle causes the outboard spoilers to 
be deployed, producing a nose-down 
pitching moment. Opening the switch 
on the outboards causes a nose-up pitch- 
ing moment. When used in combina- 
tion with at least 20 deg. of Baps, inter- 
play between the spoiler activation 
switches and the speed brake handle 
produces effective longitudinal trim 
changes sufficient to enable a landing to 

Asymmetric power with one and 
two engines on the same side cut back 
to idle, illustrated that ample power 
was available to continue flight and 
that rudder control is sufficient for all 
normal maneuvers. Rudder force 
gradient, however, is not positive, but 
appears to be almost flat after the initial 
40-lb. force is applied to bring the 
rudder boost into play with the yaw 
damper cut in. Without the yaw 


damper, 12 lb. of pressure is required. 

Result is that with sudden power 
loss, a marked tendeuev exists to apply 
too much corrective rudder. Also, in 
maneuvering the aircraft, too much 
rudder can easily be applied resulting 
in uncoordinated maneuvers. This 
could lead to Dutch roll at altitude. 
Without a positive gradient, reference 
must be made to the instruments to 
maintain coordinated flight. Rudder 
force gradient, built to airline specifica- 
tions, is not without compensation 
though. Turns with one and two en- 
gines out can be made comfortably 
without undue strain on the pilot's legs 
and without the need for constant trim. 

Flying the 720B on instruments 
proved to be a pleasant experience. An 
overcast moved in at 12,000 ft. during 
the flight necessitating an instrument 
letdown to about 5,000 ft. Following 
Seattle Approach Control’s instruc- 
tions, a holding pattern was maintained 
for about 15 min., following which a 
standard radar monitored descent was 
made. Throughout the letdown, 50 deg. 
of bank was used. Ease of operation 
was apparent and the American Air- 
lines' flight instrument arrangement 
proved to be conducive to a minimum 
of confusion. The descent through 
light iciue and moderate turbulence 
proved to be free from difficulty. Trim 
changes proved to be nominal with 
changing power and speed. 

Three landings were made on this 
flight with two being performed from 
the left scat bv this writer and the last 
done by Maier demonstrating a “hands 
off” touchdown. Reference speed V„., 
for over-the-fenee speed at a gross 
weight of about 125,000 lb. was 117 kt. 
The pattern was flown at about 145 kt. 
with airspeed reduced to 125-150 kt. 
on the final phase. 

Two characteristics have to be kept 
in mind when landing the 720B: 

• Lateral ovcrcontrol on the final ap- 
proach is easily induced by the pilot if 
corrective action is held too long. As 
in the Dutch roll description, the iner- 
tia of the aircraft makes it necessarv 
that corrective action applied to pick 
up a wing not be held until motion 
starts. If a wing drops slightly due to 
a gust, opposite aileron is applied but 
the correction removed before opposite 
roll starts. Once the proper action and 
reaction is learned, lateral control is not 
difficult but the uninitiated pilot mav 
work overtime on the ailerons unless 
the aircraft reactions are lead with cor- 

• Flareout is initiated as with anv air- 
craft on landing, but the aircraft is not 
held off as speed decays. Rather, a 
constant attitude is maintained. The 
relative angle is not increased. If an 
attempt is made to hold the aircraft 
off, a bad landing will result because the 
main gear is aft of the center of rota- 
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FAST THINKING for spacecraft pilots is the development objective of the 
Bendix Energy Management System Project being carried out for WADD, ARDC, 
United States Air Force. By means of an airborne computer-operated electronic 
display, a pilot will see the continually shrinking area of targets and landing 
sites which he can reach without exceeding the acceleration or heating 
constraints of safe flight. Career opportunities in such advanced projects are 
available to engineers who would like to direct their energies most effectively. 
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H^HR-DATICO ON BOARD: 

SIX MONTHS FROM CONTRACT TO COUNTDOWN 


Just six months following contract award, Northrop began deliv- 
eries of Datico automatic checkout equipment for use in the 
Navy's Polaris Fleet Ballistic Missile program. Datico is used in 
factory, depot, tender, and submarine operations. 

Datico is a digital automatic tape checkout system with a wide 
variety of applications. Its successful integration by Northrop 
into the Polaris and other major weapons systems demonstrates 
that the same basic Datico equipment can be used at all levels 


of maintenance and operation, utilizing the same test standards 
and methods and operated by personnel with the same basic 
training. 

Northrop is at work on more advanced versions of Datico to 
extend its capability 
to an even wider 
range of military and 
industrial systems. 


NORTRONICS 

NORTHROP 



SAC B-58 Crew Receives Thompson Trophy 

B-58 crew members of Strategic Air Command’s 19th Air Division arc awarded the Thomp- 
son Trophy for their 1,28-l-inph. performance over a 1,000-km. closed course, setting a new 
world record for this event. Shown left to right are August Escnweing, executive vice presi- 
dent of Convair, the B-58's manufacturer; Benjamin Chidlaw. executive vice president of 
Thompson Ramo Wooldridge, sponsors of the trophy. Maj. Harold Confer, pilot of the 
B-5S, Capt. Howard Bialas, defensive systems operator, and Maj. Richard Weir, navigator 
(AW Mar. 6, p. 37). 


lion and holding off results in driving 
the main gear into the runway. Con- 
sistently good landings can be made by 
allowing the aircraft to settle onto the 
runway while maintaining the same at- 
titude' that was established on the ap- 

The third landing was executed by 
Maier from the right seat. With only 
minor corrections applied by thumb 
pressure to the control yoke on final 
approach, the 720B came to within 
about 20 ft. above the runway. At this 
point, Maier ait the power and allowed 
the aircraft to settle itself onto the run- 
way without further assistance. Although 
not as smooth as the assisted landings 
made, this demonstration graphically il- 
lustrated that too much effort on the 
part of a pilot can make the aircraft 
difficult to land. 

After about 3 hr. of flight, the air- 
craft was taxied back to Boeing’s Com- 
mercial Flight Center. Ground han- 
dling was conducted without difficulty, 
with visibility as good as that experi- 
enced in any large aircraft. 

PRODUCTION BRIEFING 

Lockheed Aircraft Corp.’s first P3V-1 
ASW aircraft rolled off its California 
Division assembly line recently. 
Powered by four Allison turboprop 
engines, the 400-mph.-plus aircraft will 
begin flight testing soon. 

Belock Instninicnt Corp., College 
Point, N. Y„ has received a 89 30.000 
Navy contract for manufacture of un- 
specified components for the Asroc 
(anti-submarine rocket) program. 

Curtiss- Wright Propeller Division, 
Caldwell. N. ]., will build mechanical 
variable exhaust nozzle control equip- 
ment for the General Electric J83-3 
turbojet engine. The Si-million con- 
tract is for controls on engines power- 
ing the Northrop T-38 jet trainer. 

Twin Coach Co., Buffalo. N. Y., will 
produce fins, rudders and spoiler units 
for the Boeing C-135 jet cargo aircraft 
under SI. 8-million contract. Production 
under the contract extends from April, 
1961. to June, 1962. 

Grumman will build additional 
W2F-1 carrier-based early-warning air- 
craft under a S38-million Bureau of 
Weapons contract. The W2F, powered 
by two Allison T56-A8 turboprops, is 
designed to replace the smaller piston- 
engine Grumman WF-2 as fleet early- 
warning aircraft. 

Beech Aircraft Corp. has received a 
supplementary contract totaling SI. 7 
million from U. S. Army for additional 
production of Model 1025 target 
drones, extending this work until Feb- 


ruary 1962. Model 1023 drone is 
Army’s version of the Navy KDB-1 
missile target. 

Southwest Airmotive Corp., Dallas. 
Tex., has received a three-year contract 
covering helicopter engine overhaul 
from U.S. Army Transportation Ma- 
teriel Command. St. Louis. Mo. Frank- 
lin 0-335-5 engines for Bell H-13s and 
0-335-6 engines for Hiller Il-23s will 
go on the Southwest Airmotive over- 
haul lines in May and contract calls for 
minimum of 133 engines to be over- 
hauled in the first four months of work. 
Contract marks Southwest Airmotive’s 
entrv into Armv aircraft engines over- 
haul'. 

Convair Division of General Dynam- 
ics Corp. has received a S 566, 126 USAF 
Air Research and Development Com- 
mand contract to develop and test a 
pneumatic flight control system for 
high performance aircraft and missiles. 
The two-year effort will be conducted 
at San Diego. The flight control sys- 
tem is to operate in the presence of 
high temperatures and lush nuclear 
radiation fluxes. Present hydraulic sys- 


Advanccd Technology Laboratories, 
Mountain View, Calif., received a let- 
ter contract from Boeing Airplane Co. 
to develop prototype sensor devices for 
measuring skin temperatures in the 
Dyna-Soar manned space glider. System 
will give the pilot critical temperature 


data during the glide into the earth's 
atmosphere and Boeing calls it one of 
the most important systems in the 
glider development program. The $86.- 
000 contract also calls for the develop- 
ment of a method for installation of 
the sensors. 

AiResearch Mfg. Co. (Garrett Corp.) 
has been awarded a three-year contract 
by the Space and Information Systems 
Division of North American Aviation, 
Inc. to investigate thermal and atmos- 
pherical control of space vehicles. Ai- 
Research will study the requirements, 
design concepts and integration of 
environmental control systems. 

Nortronies Division of the Northrop 
Corp. has formed a marine equipment 
department to develop and produce 
periscopes, radiometric sextants, stabili- 
zation computers, and maritime naviga- 
tion plotting equipment. Hie new 
department will operate in Norwood, 
Mass. 

Kearfott Division of General Preci- 
sion, Inc., Little Falls. X. }.. has re- 
ceived contracts totaling S5,225,300 
from Convair Division of General Dy- 
namics, Inc., for follow-on production 
of precision rate integrating gyros for 
the Atlas. 

General Electric Co.’s $1 5.5-million 
Missile Trajectory Measurement Sys- 
tem. now being developed for the Air 
Force under ARDC contract, will use 
microwave as its primary communica- 
tions link. 
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FUEL HANDLING 


B. F. GOODRICH PRODUCES THE ANSWERS 



MR force'* 


SURGE BOOTS — absorb hydraulic shock. FLEXIBLE CONNECTORS- 
for internal fuel lines. 


The aerial refueling system on the U. S. Air Force KC-135 
jet tanker delivers fuel at an extremely high flow-rate— yet 
must disconnect instantly when required. 

To take the tremendous shock pressure when flow is 
interrupted, B.F.Goodrich designed and built for Boeing a 
double-walled surge boot to carry fuel in the flying boom 
extension. A pressurized air cushion between the walls of 
the boot dampens shock loads, permits fast refueling 
with safety. 

B.F.Goodrich designs and produces special products for 
a wide range of fueling requirements— surge boots, flexible 
fuel line connectors, fuel cells, hose, vapor barriers, and 


others for aircraft... motor cases, insulator liners, and solid 
propellants for rockets and missiles. For help in your appli- 
cations check B.F.Goodrich Aviation Products, a division of 
The B.F.Goodrich Company, Dept., AW-3B, Akron, Ohio. 

PRESSURE SWITCHES— BFG 

switches actuated by precision, 

Omega-design bellows perform 
many critical functions on jet 
engines such as indicating 
adequate fuel pressure, actuat- 
ing afterburner igniters and 
unlocking nozzle area controls. 



FOR UNUSUAL REQUIREMENTS 



EXPULSION DIAPHRAGM — BFG supplies a 
special flexible diaphragm mounted in the fuel 
cavity of the Bomarc supersonic area defense 
missile. Diaphragm expels hydrocarbon fuels 
under pressure to external ram-jet engines. 



WEIGHT-SAVING FLEXIBLE FUEL CELLS -This T-38 twin-jet trainer, 
made by Northrop, is one ofmany current aircraft using BFG fuel cells. Constructed 
with special fuel-resistant compounds, these cells arc strong and lightweight. BFG 
fuel cell manufacturing is backed by complete development and test facilities. 


SOLID-FUELED ROCKET 
MOTOR CASES— BFG offers 
complete capability in filament- 
wound rocket motor cases — 
also insulators. These glass 
fiber reinforced plastic struc- 
tures are lightweight, strong, 
and are produced in many 
sizes and configurations. 
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aviation products 




FOR 


From consumer to cosmos ... at home with wall-to-wall 
carpeting or out among the stars . . . wherever modern elec- 
tronic functions are used . . . AMP-MECA's new 3-D circuitry 
concept gives you two basic and very important advantages: 


cm IKY 
IN OR OUT 
OF THIS WORLD 


1. EASY DESIGN: Circuit designs, based on cellular units 
plugged into circuit-carrying side rails, can be laid out on 
graph layout sheets in hours rather than days or weeks. 

2. TESTING AND MAINTENANCE: Potted cell modules 
or repairable cell modules are pluggable for ease in testing 
or maintenance. 




Shown above (A) series, and (B) parallel circuits. 


AMP-MECA gives the designer “building-block” latitudes ... can be large or 
small as required . . . accommodates present standard or the most advanced 
molecular components and is equally at home in commercial as well as the 
most complex military equipments. Whether you're dealing with standard 
components, micro-miniature components, micro-modules, or thin films for 
use in proprietary or commercially available circuits, AMP has the solution to 
your interconnection problem. 

For more facts . . . and information about AMP-MECA kits, write today! 

AMP Incorporated 

G E NERAL OFFICES: HARRISBURG, PENNSYLVANIA 
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KC-135 Tests Ionospheric Scatter VHF 


Bv Philip J. Klass 

Feasibility of using ionospheric scat- 
ter for two-way ground-air communica- 
tions at VHF frequencies over distances 
up to 1,500 mi. has been demonstrated 
by a scries of recent tests conducted by 
Air Force Cambridge Research Labora- 

During a period of auroral disturb- 
ance which had blacked out conven- 
tional I IF radio, an AFCRL station 
near Bedford. Mass., maintained tclc- 
type communications with a KC-185 
turbojet tanker flying more than 1.000 
mi. north of the station. 

Development Tests 

These tests are the latest in a series 
of developments which emphasize that 
tropospheric and ionospheric scatter 
techniques arc not limited to point-to- 
point service as a means for using VHF 
and UIIF over distances far beyond line- 
of-sight ranges. The others include: 

• Pan American World Airways and 
U. S. Navy base •conducted two-way 
ground-sfir voice communications at 
VHF between California and Hawaii, a 
distance of 2,600 mi., using "radio 
ducts” produced by temperature inver- 
sion, and by tropospheric scatter for 
lesser distances (AW Feb. 6, p. 50). Pan 
American pioneered the ground-air use 
of tropo-scatter originallv with a station 
in Ireland (AM' Jan. IS.' 1%0, p. +6). 

• Aeronautical Radio. Inc. has achieved 
two-way VHF voice communications 
with aircraft at distances up to 558 shit, 
mi. using a tropo-scatter installation 


atop Mt. Washington in New Hamp- 
shire (AW' Feb. 6. p. 95). 

• Federal Aviation Agency plans to in- 
stall two experimental tropo-scatter sta- 
tions in Greenland and Newfoundland 
to extend the original PAA tests and 
coverage. 

The recent AFCR'L tests, using a spe- 
cially outfitted KC-155, showed that 60 
word-per-minute teletype service with 
low error rate, both ground-to-air and 
air-to-ground, can be obtained consist- 


ently out to 1,200 mi. by ionospheric 
scatter. Ranges out to 1.500 mi can be 
obtained under favorable conditions, or 
at the expense of a modest increase in 
error rate. AFCRL tests indicate. Ex- 
periments were conducted using a fre- 
quency of about 50 me. 

When ionospheric and tropospheric 
scatter techniques were developed less 
than a decade ago, demolishing the pre- 
vious line-of-signt range limits of VHF 
and UHF, they were considered a tech- 
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** CONSULT THE 

A VTHORITY! 55 


Raymond fHchley Division. 



Since its inception, Raymond Atchley has 
developed many servo systems for both 
the military and industry . . . from missile 

of experience in servo components and 
systems has been responsible for numer- 
ous and unique control systems. Atchley's 
research and development staff is cur- 
rently investigating several new, promis- 
ing control techniques for both aircraft 
and space vehicles. If it's a system in- 
volving electronic, hydraulic or pneu- 
matic servo controls, consult Atchley. 
Raymond fHchley Division. 



atchley's Jet- Pipe 
SERVOVALVE 


. operates despite 



Sgfi&fSi 



SILICONE NEWS from Dow Corning 


By Jupiter ... 
it’s reliable! 

Reliable . . . that one word sums up 
the record established by the Army’s 
Jupiter and the performance of 
Silastic®, the Dow Corning silicone 
rubber is part of that record. 

Rubber ducts must not crack even 
though frozen hard and brittle by 
liquid nitrogen. Access door seals 
must remain a rubbery seal despite 
high skin temperatures. Rubber parts 
must be “ready-to-go” even after long 
storage without signs of aging cracks. 
Chrysler Missile Division engineers 
specified Silastic to help keep the 
Jupiter ready . . . Silastic, flexible 
from —130 to 500 F and ageless 



nng CORPORATIO 


nological breakthrough in point-to-point 
communications. Tropo-scatter could 
provide wideband voice sendee out to 
distances of several hundred miles, while 
ionospheric scatter provided narrow- 
band sendee out to distances of about 
1,000 mi. But the extremely high- 
powered transmitters and large antennas 
required, particularly for ionospheric 
scatter, made it seem unlikely that either 
could be used for ground-air communi- 
cations. 

In 1957, AFCRL scientists decided 
to investigate the possibility of using 
ionospheric scatter, spurred by the needs 
of the Strategic Air Command for re- 
liable communications with its aircraft 
operating in the Arctic in the face of 
blackout of normal HF radio sendee 
during sun spot disturbances. 

Using a specially instrumented B-50, 
AFCRL scientists first made a series of 
flights to obtain data on path loss of 
signal strength as a function of dis- 
tance and altitude. From these measure- 
ments, AFCRL scientists concluded 
that there was a good possibility that 
two-way ground-air teletype sendee 
could be provided, and plans were laid 
for the subsequent operational tests in 
a KC-135. 

Airborne Installation 

In shifting one of the two terminals 
from a ground station to an airplane 
there are a number of problems that 
arise. The ground terminal can no 
longer use the same high-gain, highly 
directional antennas, because the aircraft 
is in motion and its position mav not 
be known in advance. For aerodynamic 
reasons, the aircraft must operate with 
relatively small low-gain antennas and 
it cannot carry a transmitter which is 
as powerful as a ground station’s trans- 

To make up for these limitations, 
AI'CRL scientists resorted to other 
techniques to boost performance. The 
ground station, located in Waltham, 
Mass., employed three-stage frequency 
diversity operation. The space/mark 
pulses transmitted were of 30 millisec- 
onds duration. The first 10-millisecond 
segment of pulse was transmitted at one 
frequency, the second 10-millisccond 
segment was transmitted at a frequency 
offset 30 kc. from the first, and the third 
10-millisecond segment was offset again 
by 30 kc. Ground transmitter power 
output was 50 kw. Transmitting an- 
tenna consisted of a vertically stacked 
dipole, with a gain of about 17 db.. giv- 
ing broad azimuth coverage, while com- 
pressing beam in vertical direction. 

A separate receiving site was located 
at Littleton, Mass., about 20 mi. from 
the transmitter. Six receiving antennas 
and diversity receivers were used to pro- 
vide six-fold space diversity reception. 

The KC-135 also employed space di- 
versity in its antenna installation. For 
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SCIENTISTS, 

ENGINEERS 



Increased activity in the design and 
development of advanced stabiliza- 
tion and reference systems has created 
these select, high-level professional 
openings in the Aero Division of the 
Honeywell Military Products Group. 

Senior Development Engineer — 3 

to 5 years’ experience in Electro-Optical 
Development Design of unique optical 
pick-offs and their application to 
advanced inertial instruments. 

Senior Development and Analysis 
Engineer— Experienced and proficient 
in complex servo-analysis with related 
circuitry development. Also development 
engineers with supplementary experience 
such as transistor circuitry related to 
servo-mechanisms. 

Gimbal Servo Design Engineers — 

Experience in design and development of 
platform type servos with gearless 
torque motors; familiar with transis- 
tor circuitry. 

Senior Development Engineer for 
Gimbal Transmitters— Experienced 
in servo-design high-accuracy repeater 
systems, with specific experience on pre- 
cision resolvers and inductosyns. 


America’s FIRST man into space 
will rely on a Honeywell designed 
and developed Attitude Stabilization 
and Control System for controlling 
his space capsule. This system auto- 
matically damps out initial launch 
rates, orients and maintains the 
capsule in proper orbital plane, and 
provides for the correct descent 
trajectory and re-entry angle. This 
device is just one of the many con- 
tributions being made by Honey- 
well scientists and engineers to 
our nation’s space programs. 

Honeywell 


Senior Systems Development 
Engineer— Experience in electronic sys- 
tems and sub-systems. Capable of trans- 
lating requirements into block diagrams 
and block diagrams into circuits. 

Senior Mechanical Development 
Engineer— Experienced in electro- 
mechanical design with gyro or platform 
design and analysis. 

Send your resume stating your areas 
of interest, or request for further 
information to: Mr. Clyde W. Hansen, 
Technical Director, Aeronautical 
Division, 2616 Ridgway Road, 
Minneapolis 40, Minnesota. 

To explore professional opportunities in other 
Honexwcll operations, coast to coast, send your 
application in confidence to: Mr. II. D. Eckstrom, 
Honeywell, Minneapolis 8, Minnesota. 
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This portable, lightweight package keeps 
the pilot cool and comfortable on the ground 
in his flight pressure suit from one to two 
hours. Utilizing cryogenic liquid oxygen as 
the coolant, it requires no electric power or 
other connecting supplies which might 
hinder the pilot’s mobility. 

Easily carried by hand or slung from the 
shoulder, the AiResearch unit can cool a 
pilot wearing either full or partial pressure- 
suit during travel to and from his aircraft, 
preflight checkout and while seated in the 
cockpit. Pure oxygen for prebreathing can 
also be provided as a simultaneous function. 

This extremely simple and reliable cool- 
ing unit has no moving parts. In operation, 
ambient air vaporizes a supply of liquid 
oxygen to pressurize the system. Cooling air, 
made up of stored oxygen and ambient air, 
is then circulated through the suit. 


AiResearch is also in production on self- 
contained life support systems inside fully 
enclosed protective suits. These suits allow 
the wearer to work safely in hostile environ- 
ments such as toxic missile fuel handling 
and fire fighting. Research for modification 
of these systems is now being conducted for 


• Please direct inquiries to Los Angeles Divi 


AiResearch Manufacturing Divisions 


Los Angeles 45, Calilornia • Phoenix, A 
Systems and Components for: AIRCRAFT. MISSILE. SPACECRAFT. ELECTRONIC. NUCLEAR AND INDUSTRIAL APPLICATIONS 



GROUND STATION ANTENNAS employed m ionospheric scatter ground-air communications tests include transmitting antenna (left), 
using a vertically stacked dipole which gives broad azimuth coverage but compresses radiation in vertical direction, and six receiving 
antennas, four of them visible in photo (right), which provide space diversity operation for receiving aircraft transmission. 


receiving, a three-element array with a 
gain of about 6 db. was mounted on 
each wing tip. (See photo.) For trans- 
mitting, antennas with a gain of about 
7 db. were mounted on either side of 
the aircraft's vertical stabilizer and nose, 
also providing dual space diversity. 

The aircraft was outfitted with a 5- 
kw. transmitter, built by the Martin 
Co., and two 10-kw. units, one built by 
Continental Electronics and the other 
by AFCRL scientists. These are the 
most powerful transmitters ever oper- 
ated aboard an aircraft, according to 
AFCRL scientists. 

The aircraft was equipped with dual 
space and triple-diversity receivers, a 
seven-character teletype and converter. 
Conventional frequency shift keying 
(FSK) was employed, but using a fre- 
quency shift of 6 kc. to avoid problems 
of meteor trail reflection doppler shift. 
Band synchronous quasi-matched filter 
detection was used. 

Flight Tests 

Flight tests, which began in Novem- 
ber 1959 and were completed last year, 
encountered considerable problems with 
noise in the receiving antennas pro- 
duced by static discharge. Below the 
altitude of the tropopause (30,000 to 
38,000 ft.), noise on the wing tip receiv- 
ing antennas was 40-60 db. above 
normal ground background noise, drop- 
ping off sharply to 10-15 db. above 


ground background when the aircraft 
was above the tropopause altitude. 

(The AFCRL scientists may have un- 
wittingly selected a location and an- 
tenna configuration which serves as an 
effective static discharge device. In tests 
of a new type static discharge device de- 
veloped by Stanford Research Institute, 
which bears some resemblance to the 
KC-135 antenna configuration. SRI 
found that the wing tips were an ideal 
location for discharging accumulated 


p. >z.j 

Because of these noise problems, and 
the fact that the transmitting antennas 
in the nose and vertical stabilizer were 
relatively noise-free, they were also used 
for receiving. For this reason, it was not 
possible to carry out simultaneous two- 
way communications during a single 
flight. 

AFCRL scientists conducted success- 
ful ground-to-air teletype communica- 
tions during 18 of the KC-135 flights, 
and air-to-ground transmissions during 
nine of the flights. Standard procedure 
called for aircraft to fly north from Bed- 
ford until loss of signal occurred, then 
turn around and fly back. 

Equipment aboard the aircraft, and 
at the ground terminals, recorded both 
signal level and the stream of received 
teletype characters for subsequent error- 

During one period of intense solar 


activity, which had blacked out I IF 
communications, the KC-135 made a 
double run. 

Communication was not only main- 
tained out to nearly 1,500 mi., Aviation 
Week was told, but the signal was 
actually stronger than normal at dis- 
tances beyond 800 mi. 

Most feasible explanation of this 
phenomena is that the D-region of the 
ionosphere, which is believed to be re- 
sponsible for scatter propagation, under- 
goes increased ionization during a 

AFCRL scientists already have ideas 
for improving system performance, if it 
should be adopted for operational use. 
With improved design of the airborne 
antennas and better siting of the ground 
receiving antennas, as much as 3 to 5 
db. could be gained. AFCRL scientists 

Raising the power level of the ground 
transmitter from the 50 kw. used in the 
tests to as much as 500 kw., which is 
now possible, would provide a major 
boost in performance. Improved cool- 
ing for the airborne transmitter, to 
enable it to deliver its full 10 kw. 
continuously, could add another 4 db. 
to system performance. 

The AFCRL ionospheric scatter pro- 
gram was carried out under the project 
direction of Edward Dagle and Arnold 
Orange of the Electronics Research Di- 
rectorate. 
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INFRARED SPECTROPHOTOMETER is a Petkin-Elmei modification used in Army terrain 
recorded on roll cliart. P ' 

Airborne Infrared Monitor Studied 


U. S. Army is studying the feasibility 
of an airborne infrared monitor which 
will permit high-speed surveying of the 
ground below by continuous monitoring 
of the terrain’s infrared reflectance val- 

Ul Officcrs said such data could be trans- 
mitted electronically to a remote intel- 
ligence center where technicians could 
derive accurate indications of the ter- 
rain structure and its suitability for 
heavy traffic, such as tanks, trucks and 
special weapons vehicles. 

Studs' is under wav at U. S. Arms 
Engineers Waterways' Experiment Sta- 
tion at Vicksburg, Miss. Annv said if 
the military objectives are attained, the 
terrain analyzer project could prose 
practical in commercial applications in 
exploration for oil, mineral and other 
subsurface deposits. 

Instrument involved in the tests was 
developed bv Perkin-Elmer Corp.. and 
is a modification of one of its standard 
spectrophotometers by equipping it 
with a carbon arc source and additional 

Intent is to establish diffuse reflec- 
tance characteristics of various types and 
conditions of soils and vegetations, such 
as slope and moisture. Sample plots of 
terrain types now are being analyzed 
with the Perkin-Elmer device to deter- 
mine correlation between infrared reflec- 
tance and structural characteristics. 


Current phase involves only ground- 
based instruments. If feasibility is 
proven, project will study development 
of smaller units for airborne use. 

kin-Elmer engineers modified the in- 
strument to make use of three detectors 
over a 0.25 to 5.00 micron area. Photo- 
multiplier is used from 0.25 to 0.7 
microns: lead-sulfide detector from 0.7 
to 2.S8 microns, and cooled indium- 
antimonidc detector from 2.88 to 
5.00 microns. 

Scanning is automatic and varies in 
speed from 2 min. to 320 min. per 
spectral wavelength coverage. Detectors 
and optics arc switched automatically 
during forward and reverse scan; split 
servo corrects for detector sensitivities 
and source characteristics and thus pro- 
vides a constant reference channel sig- 

In the modification, the optical sys- 
tem was altered to provide uniform 
collimated light on the terrain sample 
at angles of incidence from 35 to 70 
deg. Double-beams system eliminates 
all atmospheric effects. 

Phase differences between the three 
detectors and their pre-amplifiers arc 
eliminated; coherent electronic rectifier 
is used to produce a d.c. output for the 
recorder and rectifier reference signal 
is automatically phase-shifted to keep 
it in phase with detector signal. 


Re-entry simulation and material test 
services are two of the many activities 
now being conducted at Plasmadyne's 
hyperthermal test facility. One of the 
company's products, an arc plasma 
generator, is used to simulate the heat 
transfer conditions of hypersonic 
flight of missiles and satellites. 


Other scientific disciplines undergo- 
ing investigation include: high tem- 
perature chemistry, hyperthermal gas 
dynamics, high intensity radiation in 
the visual and near visual spectrum, 
plasma physics and electro-magneto 
fluid dynamics. 


Our staff will be pleased to perform 
hyperthermal tunnel tests for you at 
our facility, or install a complete 


hyperthermal tunnel at your plant. 


plasmad u ne 
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Technological contributions of signifi- 
cance are made when the scientific 
mind is nourished in an atmosphere of 
independence. This creative philosophy 
is a reality at each of the self-managed 
companies of the Giannini group. 
The results are evidenced by their 
many accomplishments and products. 









LIGHTWEIGHT, RELIABLE GYROS 
TO MEET TODAY’S RUGGED NEEDS 


THE BENDIX LINE FEATURES SIX GYRO TYPES 


¥■ 


« 




# 

DIRECTIONAL 

9 


shown have normal erection role of 2 Vmin. with fast erection up to 1 20°/mir 
e Either flexible or hard mounting. 

Eclipse -Pioneer Division JRWJ 



SIMMONDS multi-scan indicator, lightweight 
(12 oz„ including rotary selector switch 
which is not shown here) and compact 
(2 in. dia.. 3.8 in. deep), can monitor five 
areas of a system on one dial through multi- 
ple transducers. Unit shows only critical 
(highest or lowest) measurement; rotary se- 
lector switch or lighted panel with numerals 
then reveals which transducer is giving that 


Multi-Scan Indicator 
Monitors Five Areas 

New York— Multiple-transducer in- 
dicator, which can monitor five or more 
critical points on engine temperatures, 
oil pressures or hydraulic systems, and 
read out only the critical (highest or 
lowest) measurements on one dial, has 
been developed by Simmonds Precision 
Products, Inc., Tarrvtown, N. Y. Vcrtol 
Chinook helicopter uses a Simmonds 
multi-scan indicator to check engine oil 
pressures at fore, aft and middle gear 
boxes, left and right engine oil pressures. 

The unit, composed of an indicator, 
amplifier, transformer bridge and rotary 
selector switch, operates automatically. 
Signals from the transducers arc com- 
pared with fixed reference voltages in 
the bridge; differences in phase and 
magnitude are amplified to drive a two 
phase motor, which in turn moves the 
indicator pointer on the face of the 
dial. 

Indicator always shows the highest 
(or lowest, depending upon the system 
being monitored) measurement re- 

E orted by the various sensors. In the 
rst model built bv Simmonds, a rotary 
selector switch is operated manually 
through five stops and at each stop, 
which is keyed to a specific transducer, 
the pointer indicates the measurement 
being taken by that sensor. 

The stop at which the highest (or 
lowest) reading occurs is the critical area 
in the pcrfonnance of that system and 
the pilot must then take appropriate 

The second version of the unit has 
a button panel, which lights behind 
the numerals of the sensors. Mode of 
operation is identical with the first 
model, with the exception that panel 
numerals light automatically to indicate 
the critical transducer. 
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► Integrated Computer Elements Out 
—First in a line of integrated digital 
computer circuits, called Micrologic 
elements (AW Apr. II, p. 94). was an- 
nounced as commercially available last 
week by Fairchild Semiconductor Corp. 
Micrologic elements are silicon sub- 
strates with injunctions and resistors 
diffused into them to form a single 
circuit function. These integrated cir- 
cuits currently are housed on a six-lead 
version of a conventional transistor 
TO-5 header and contained within a 
TO-5 can. First element containing 
the equivalent of four transistors and 
two resistors is a 1-mc. flip-flop, priced 
at S120. It will be followed shortly by 
a gate element, then four other units— 

J shift register, counter adapter, i adder 
and buffer— before the end of the year. 
Later production Micrologic lines will 
be squeezed into the smaller transistor 
TO-18 cases. 

► Douglas Avionics Expansion Delayed 
-Breakoff in Douglas Aircraft’s efforts to 
acquire a "substantial interest” in Mid- 
western Instruments, Inc., Tulsa, Okla., 
temporarily delays but does not stop 
the almost inevitable diversification of 
this aerospace frame manufacturer into 
avionics. Douglas is steadily increasing 
its in-house avionics capability. No 
fewer than five departments in its Mis- 
sile and Space Systems Division now 
have special groups studying possible 
advanced special avionics products. The 
company also is reported to have pri- 
vately talked acquisition with several 
electronics firms recently. Negotiations 
to buy into Midwestern were termi- 
nated. Douglas says, when the Tulsa 
producer of recording and data process- 
ing gear arranged a SI. 8 million loan 
from Midwest Technical Development 
Corp. 

► TV Guided Air-to-Surfacc Missilc- 
An air-to-surface missile which could 
lock on a TV or visual image of a tar- 
get is under study by the Hallamore 
Division of Siegler Corp. Pilot would 
select target visually or from TV dis- 
plav and aircraft-carried missile would 
home on this. Or, if the airborne ve- 
hicle were pilotless, a battlefield com- 
mander might select target from TV 
image relayed to him from the drone. 
Possible advantage of such a missile 
compared with the Navy’s Bullpup 
might be in greater accuracy and in- 
creased aircraft escape time from 
lock-on to missile impact. 

► Pneumatic Digital Computer— Kcar- 
fott is developing a pneumatic digital 
computer, expected to be capable of 
performing same functions as an elec- 


tronic machine over temperature range 
from — 100F to 2,000F. Kearfott has 
developed a pneumatic flip-flop which 
has a switching time of only 10 micro- 
seconds, operating from compressed air 
or gas. Company reports that it can 
package 2,000 such flip-flops in a vol- 
ume of one cubic inch, including all 
interconnections. On this basis, com- 
pany predicts it can build a medium- 
size pneumatic digital computer, com- 
plete with memory, in a 3-in. cube. 

► Transistor Sales Reported-Semicon- 
ductor industry sold 12.1 million tran- 
sistors in November, an increase of 
54% over unit sales in November of 
previous year. Dollar value of Novem- 
ber shipments was S25.4 million, an 
increase of only 12% over previous No- 
vember, reflecting lower unit prices, 
according to figures released by Elec- 
tronic Industries Association. 

► New High-Power Tropo-Scat Trans- 
mitter-A 75-kw. tropospheric scatter 
transmitter, developed by Radio Engi- 
neering Laboratories, is expected to per- 
mit 400-500-mi.-long jumps between 
terminals, roughly twice tnc range of 
most existing tropo systems. Company 
says the amplified power of the new 
transmitter is seven times that of any 
FM tropo-scat transmitter ever built. 

► Signed on the Dotted Line— Major 
contract awards recently announced by 
avionics manufacturers include the fol- 

• Remington Rand Univac, S3.6 
million Navy contract for production 
of peripheral equipment for Naval Tac- 
tical Data System and continuing work 
on computer programing and system 
planning. 

• Republic Aviation Corp., $72,649 
order from Raytheon for plastic radar re- 
flectors for use with AN/SPC-51 ship- 
board missile guidance. 

• Westinghouse Electric Corp. re- 
ports contract for $1 million from Boe- 
ing for electrical systems to be used on 
new 727 turbojet transport. 

• Cohn Electronics, Massa Division, 
Hingham, Mass., S2J-million contract 
from Columbia University for produc- 
tion of new high-power sonar trans- 
ducers for use in long-range submarine 
detection system. 

• Sperry Gyroscope Co., SI 1.5-mil- 
lion contract from Bell Telephone Lab- 
oratories for development and construc- 
tion of high-power transmitters to be 
used in discriminating radar of Nike 
Zeus anti-ICBM missile system. Sperry 
developed Nike Zeus target tracking 
radar under an earlier S7.7-million con- 
tract. Company also has received au- 
thorization from North American to 
develop and manufacture a twin-gyro 
stabilized platform to serve as a heading 
and vertical reference in the B-70. 



The type CP-20-A1 is a simple, entirely 
mechanical means of correcting an out- 
put data shaft in relation to either 
servo loop errors, sensing errors, or 
known environmental factors affecting 
the system. Eliminates need for adjust- 
ing remotely placed or inaccessible 
units. Ask for full details. 


CONTROL 

TRANSFORMER 



Here is a corrosion-resistant unit that 
features a rotatable housing construc- 
tion along with a standard synchro 
mounting. Because housing, as well as 
shaft, can be rotated, an additional 
output can be introduced into control 
system circuitry. Stator housing assem- 
bly is driven by a gear accessible 
through a slot in the housing, thus 
translating mechanical differential in- 
puts into electrical outputs. 


GYROS • ROTATING COMPONENTS 
RADAR DEVICES • INSTRUMENTATION 
PACKAGED COMPONENTS 

Eclipse -Pioneer Division 
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Announcing a new ultra high-speed computer 
in the PHILCO 2000 series 



Faster than any other 
Data Processing System 
now installed 

. . . even four times faster than previous 
Philco 2000 Systems 

PHILCO COMPUTER CENTER . . . OevotoO uiaM, to tllo 



Philco 2000 Data Processing Systems have always been among 
the fastest and most reliable. Now, the new Model 212 Central 
Processor brings an entirely new concept in data processing speed, 
efficiency and flexibility to business, industry and science. 

logic; improved internal organization; all contribute to the tremen- 
dous speed of the 212... four times faster than any previous model. 
For example, it can perform 639,000 additions in one second. 
Faster running; time, more effective use of memory and reduced 

The 212 Central Processor is fully compatible with all Philco 
2000 systems. You can install a Philco 2000 system now, utilizing 
cither the Model 210 or 211 central processor, and as your work 
load increases, replace the central processor with the Model 212, 


PH I LCO 

dh ^Jarnoti.l far Qiafi/y fAe 'M/brAt (9irr 

PHILCO CORPORATION • GOVERNMENT & INDUSTRIAL GROUP 
COMPUTER DIVISION. 3900 
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RCA Develops Test Module Family 


By George Alexander 

New York— Building-block family of 
interchangeable test equipment mo- 
dules, which can be added or subtracted 
to form complex or simple systems, has 
been developed to handle 8-4% of all 
standardized tests on electronic units, 
ranging from components to complete 
assemblies. 

The modules— called the DEE (Digi- 
tal Evaluation Equipment) family— 
tvere developed by Radio Corp. of 
America, Camden, N. J.. as an out- 
growth of an Army contract in 1959 
for a test and checkout system capable 
of monitoring the electronic assemblies 
of Nike Ajax, Nike Hercules, Lacrosse, 
Sergeant and Hawk missile systems. 

Now informally called "Grandfather 
DEE" by RCA engineers, this was a 
bulky fixed-installation system, consist- 
ing of 10 racks of equipment. Army 
then asked RCA in 1960 to develop a 
follow-on system with the same multi- 
purpose test capability, but smaller in 
volume, lighter in weight and operable 
from a 2J-ton truck. 

Computer-controlled DEE was 
RCA's solution and the other, simpler 
systems evolved from this. 

Four Configurations 

RCA is presently offering Digital 
Evaluation Equipment in four basic 
configurations, which can be tailored to 
fit individual requirements; 

• Programed Semi-Automatic. Designed 
to be mated with the user’s present 
test result printer, stimulus and 
measurement equipment, this simplified 
and basic DEE operates from a low- 
speed pre-programed paper or Mylar 
tape. System consists of a tape reader, 
control and display panel and monitor- 
adapter for units under test. Control 
circuitry has a data register, decimal-to- 
binarv coded decimal encoder and 
switching. Test results arc printed out 
and visually compared with standards 
by operator. Application of this system, 
contained in one rack, would be pro- 
duction line testing of electronic com- 
ponents or component grading and 
selection. 

• Programed Automatic. Operating 
from high-speed pre-programed tapes, 
this system can store 300 test routines 
(equal to 13 diagnostic routines or 88 
acceptance tests) on one 10-in. tape 
reel. Like all DEE systems, selection 
of monitoring points and measurement 
functions are automatically and re- 
motely controlled. Measured values 
are compared with upper and lower 
test limits and each value is printed 
out with a HI, GO or LOW symbol 
keyed to a test number. Out-of-limit 


reading will stop the test routine and 
automatically kick in a fault isolation 
diagnosis subroutine (also on tape) to 
locate and identify the trouble. System, 
in It racks, is designed for acceptance 
and diagnostic testing. 

• High Speed Automatic. This DEE 


uses general-purpose computer elements 
(serial adder, limit comparator, etc.) to 
control test routines, stimulus inputs 
and result processing. Paper tape reader 
or magnetic tape with buffer memory 
unit performs limit comparison, test 
program search and fault isolation. In 
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addition to the analog stimuli, system 
includes a digital message generator for 
testing and checkout of digital devices 
(such as airborne computers). Appli- 
cation of this DEE, in two racKs, 
would be on mass production and 
quality control lines, where repetitive 
high-speed testing is required. 

• Computer Controlled. Using some 
hardware and techniques of high-speed, 
large volume data processors, this sys- 
tem stores test instructions and pro- 
grams on magnetic tape. Arithmetic 
computations are performed by an 
arithmetic unit from data stored in a 
high-speed aperture plate memory unit. 
A fast-response waveform analyzer is 
used instead of an oscilloscope and 
prints out measured values on an elec- 
tric typewriter. This 34-rack system 
could be used for production testing, 
field checkout, depot maintenance or 
research and development testing 
c\ aluation . 

Key to the control unit in every DEE 
system is the "data bus”— a two-way 
communication circuit for digital signals 
throughout the controller. 

In addition to interconnecting the 
data and instruction registers, the arith- 
metic, comparison, switching control 
and (when required) memory subsys- 
tems, the data bus also links peripheral 
equipment, such as typewriters and data 
printers, to the rest of the DEE system. 


NEW AVIONIC 
PRODUCTS 


• Miniature triggered spark gap, Type 
Z-5362, for switching single stored elec- 
trical energy into low-impedance load, 
such as multiple explosive bolts, can 
handle 18 joules of energy at 3,000 v., 
switching in 1.0 to 1.5 microseconds. 



The brazed ceramic tube can withstand 
shock of several thousand g forces for 
several milliseconds and operates over 
temperature range of — 80F to 200F. 
Device measures 0.7-in. diameter and 
1.25-in. long, weighs 0.3 oz. Manufac- 
turer: General Electric Co., Tube 
Dept., Schenectady, N. Y. 

• Variable phase shifter. Model G332, 
can provide phase shift ranging from 
zero to more than 180 deg. over 
frequency range of 5,550 to 5,750 me. 



with insertion loss of only 0.6 db. 
The phase shift is controlled by applied 
voltage which ranges from 0 to 25 v. 
At constant control voltage, phase 
shift setting is maintained within 3 
deg., over temperature range of -20C 
to 65C. Power handling capability is 
30 kw. peak and 30 w. average. Maxi- 
mum VSWR is 1.30. Manufacturer: 
Cascade Research Div., Lewis & Kauf- 
man Electronics Corp., 5245 San 
Fernando Rd., West Los Angeles. 

• Pneumatic reaction actuated gyro 
(PRAG), Series 36, a miniature, low- 
cost gas-operated two-axis gyro, includes 
automatic recaging feature which per- 
mits repeated use without removing 
gyro from vehicle. Gyro will operate 
on either dry nitrogen or dry air, pro- 



PARAMP 


EXTEND RANGE OF 
GCA RADAR BY 50% 

Today Hughes will have 
delivered its 317th fully qualified S-Bani 
parametric amplifier for modernization 
of the AN/CPN-4 (MNP-11) GCA radar 
system. These systems provide the 
USAF with an effective world-wide GCA 
radar network for safer guidance of 
jet aircraft. 

Hughes Paramps increased radar range 
by 50% and radar altitude coverage 
by more than 400%. 



.'Hughes today is the only supplier of systems 
' proven parametric amplifiers in production 
quantities. Hughes S-Band paramps have 
been operationally tested in these systems: 

AN/CPN-4 (MPN-11), SCR-584, MSO-1A. AN/CPN-18. 

Whatever your parametric amplifier needs— 
at L, S, C or X-Band— Hughes is most qual- 
ified to serve you. 






HUGHES 


vides low-drift attitude reference for 
four minutes of continuous operation, 
or up to 6 min. with some loss of ac- 
curacy. Gyro weighs less than 3 lb., 
measures 3S in. dia. by 41 in. long. 
Standard units Come with potentiom- 
eter pick-offs, but other types arc avail- 
able. Manufacturer: Sanders Associates, 
Inc. Instruments Div., Nashua, N. II. 



• Flexible signal generator, Model 
12/U, provides FM and unmodulated 
RF signals. One of two output cables 
supplies output voltages at nine dif- 
ferent crystal controlled frequencies 
corresponding to widely used inter- 
mediate frequencies. The other cable 
supplies RF output signals in frequency 
range of 20 to 100 me. in five bands. 
IF output is variable. 0.5 microvolt-1 v., 
RF output, 0.05-10,000 microvolts. 
Manufacturer: Systems, Inc., 2400 Di- 
versified Way, Orlando. Fla. 



• Low-noise traveling wave tube, Tvpe 
Z-3103, for use in the 7 to 11 kmc. 'fre- 
quency range, is designed to withstand 
50g shock and 5g vibration. The metal- 
ccramic tube has noise figure less than 
10 db., minimum gain of 25 db. and 
power output of 5 mw. across the band, 
according to manufacturer. Tube is sup- 
plied as complete package, including 
permanent focusing magnets. Weight is 
lli lb. Price is $2,850. General Elec- 
tric Co., Power Tube Dept., Palo Alto. 


• Digital buffer storage unit, Model 
1520, provides isolation and storage be- 
tween variety of digital measuring in- 



struments and associated printers, 
punches or other readout devices. De- 
vice accepts either decimal or binary 
coded decimal information in the form 
of voltage states or contact closures and 
provides isolated decimal contact clo- 
sure outputs. Data input transfer time 
is as low as 100 microseconds and out- 
put contact closures remain fixed until 
reset or recycled. Model 1520 has stor- 
age capacity of 8 decimal digits and is 
fully transistorized. Manufacturer: Auto 
Data, P. O. Box 9146, San Diego. 



• Illuminated multi-switch, Scries 
21000, is available with up to 37 sta- 
tions, and in three different operating 
voltages; 6 v.d.c., 28 v.d.c. and 115 v.a.c. 
Several rows of switches can be ganged 
together and provided with interlock 
action between all buttons. More than 
one station switch can be depressed at 
a time or lock-out bar can be provided 
to prevent depressing more than a sin- 
gle switch. Manufacturer: Switchcraft 
Inc., 5555 N. Elston Ave„ Chicago 30. 
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normandy has the 
most sought-after 



ill a spaceman’s 
cable dictionary . . . 


TTRS 


twisted-shielded-pair, radio, 
repeated flexing cable 



IT. 


. and its armored non-flexing companion, TTRSA 


Just say the word and Normandy is ready to roll ! Because we feature one of the world’s 
largest cable stocks under one roof, spacemen-in-a-hurry know they can depend on 
Normandy for the heavy duty shielded cable they couldn't find elsewhere. You'll find 
our cable used in the ground support equipment of just about every major M&R de- 
velopment ... on the Thor, Titan, Polaris, Jupiter, Regulus, Atlas, Redstone. 


NORMANDY HAS ON HANO THE SHIELDED CABLE YOU NEED RIGHT NOW! 

Impervious Sheathed Shielded Cable • Silicone Hi-Temp Heat, Flame & Oil Resistant 
Control Cables • Twisted Pair TTRS & TTRSA • Latest in Coaxials • DBSP-MCOS- 
HOF-MMOP-DSS-MHFF-TTHFWA-SHFS • Furnished with inspection Forms 

WRITE FOR OUR TALKED-ABOUT NEW CATALOG! 

125 Second St.. Brooklyn 31, N. Y. 

Phone: TR 5 9863 Coble: Hormwire, NewYork 


JNT« 


ORMANDY 

ELECTRIC WIRE CORP. 


FINANCIAL 


New Offerings 

Wings and Wheels Express, Inc., 
Flushing, N. Y., engaged principally in 
the business of freight-forwarding by air: 
the company also provides ‘'terminal 
handling" service at Chicago. Offering 
is 85,000 shares of common stock, for 
public sale at S3 per share on an all-or- 
none basis: offering also includes 1 0,000 
shares of common stock and 33.000 five- 
year warrants to purchase a like amount 
of common shares at ascending rates of 
from S3 to $5 per share, which were 
sold to the underwriters and others for 
an aggregate of S33.400. Of the pro- 
ceeds. S94.400 will be used for the ex- 
pansion of the company’s existing serv- 
ices: enlargement of its sales force 
in the present 42 geographical areas of 
service: expansion and modernization of 
facilities for handling air freight ship- 
ments; balance will be added to working 
capital to finance accounts receivable 
and for general corporate purposes. 

Wollard Aircraft Service Equipment, 
Inc., Miami, Fla., engaged in the manu- 
facture and sale of a wide variety of 
ground, field and hangar equipment 
used to service commercial and military 
aircraft. Offering was 135.000 shares of 
common stock for public sale at S4 per 
share. Of the estimated net proceeds. 

5260.000 will be used for a proposed 
new plant: 558,500 for new machinery; 

58.000 for moving expenses; balance 
will be added to the general funds as 
working capital. 

Consolidated Airborne Systems, Inc., 
New Hyde Park, N. Y., engaged pri- 
marily in the design, development and 
production of proprietary devices in the 
field of electronic and cryogenic ground 
support equipment and airborne instru- 
mentation for the military and commer- 
cial aircraft industry. Offering is 180,- 
000 shares of Class A stock for public 
sale: offering price and underwriting 
terms to be supplied by amendment. Of 
the proceeds, SI 12,500 will be used for 
the repayment of notes owing to certain 
former and present officers, directors 
and Class B stockholders (the proceeds 
of which notes were used for working 
capital); to repay bank loans of 510(1.- 
000; for research and development and 
expansion of manufacturing facilities 
and for working capital. 

Vacuum-Electronics Corp., Plain- 
view, N. Y., engaged in designing and 
producing various kinds of high vacuum 
and related leak detector systems, and 
also sells various components and acces- 
sories for such systems. Offering is 

100.000 shares of common stock for 



• Advanced hydrogen systems being developed by The Garrett Corporation 
solve the problem of keeping men alive and equipment operating for long 
periods o/ time in future satellites and space capsules. 


Engineers at The Garrett Corporation's AiResearch Manufacturing Divisions 
are dealing with challenging problems in fast-moving fields. 

Diversification of effort and vigorous leadership have made Garrett the 
leader in specialized missile and spacecraft systems. 

Major fields of interest are: 

• Environmental Control Systems— Pioneer, leading devel- 

systems for commercial and military aircraft, and life 
support systems for satellites and space vehicles. 

• Aircraft Flight and Electronic Systems— Largest supplier 

with other electronic controls and instruments including 
missile and submarine applications. 

• Missile Systems— Largest supplier of accessory power 
units, AiResearch is also working with hydraulic, hot gas 
and hydrogen systems for missiles, liquid and gas cryo- 
genic valves and controls for ground support. 

• Gas Turbine Engines— World’s largest producer of small 
gas turbine engines, with more than 9000 delivered in the 
30—850 hp class. Studies include industrial and nuclear 
applications. 

Excellent positions are available for qualified men with M.S., Ph. D. and 
Sc. D. degrees for work in these areas. 


APesearch Manufacturing Divisions 


Los Angeles 45, Californ 


AVIATION WEEK, 


J, 1961 





SPACE RENDEZVOUS RADAR 

A vailable Now from Bendix-Pacific 


Do you require a proven 
radar system for rendezvous 
in space which precludes 
the possibility of locking 
on undesired targets? 

The Bendix-Pacific long range 
acquisition and station keeping 
radar systems are the smallest 
and lightest in existence. 

These systems are an outgrowth 
of almost a decade of successful 
flight testing and 
laboratory experience. 

Our engineers are always 
available to discuss your 
specific requirements. 


Bendix-Pacific Division 


public sale; offering price and under- 
writing terms to be supplied by amend- 
ment. Of the proceeds, SI, 106,000 will 
be used to retire outstanding loans in- 
curred in connection with the acquisi- 
tion of land in Plainview and construc- 
tion of plant and offices; balance will 
be added to working capital and used 
for general corporate purposes. 

Digitronics Corp., Albertson, N. Y., 
principally engaged in the design, manu- 
facture, sale or lease, installation and 
maintenance of electronic digital sys- 
tems, and the design, manufacture and 
sale of electronic components for data 
handling and file processing. Offering 
is 50,000 shares of capital stock for 
public sale; offering price and under- 
writing terms to be supplied bv amend- 
ment. Up to 20,000 of such shares may 
be sold by the underwriters to one or 
more purchasers designated by the com- 
pany at the public offering price, less an 
underwriting discount. Offering also in- 
cludes 84,050 outstanding shares, which 
are part of 150,000 shares which had 
previously been owned by the four or- 
ganizers of the company and which 
were acquired by certain investors in 
Sept. 1959, and may be offered for sale 
from time to time in the future. 

Of the proceeds, 5200,000 will be 
used to retire short-term bank loans; 
balance will be added to general funds 
to be used toward financing new prod- 
uct development and the cost of equip- 
ment available for lease to customers, 
and for additional working capital. 

Rixon Electronics, Inc., Silver Spring. 
Md.. a custom electronics engineering 
and development company engaged in 
the development and production of spe- 
cialized electronic equipment for use in 
modern communications, instrumenta- 
tions, data processing and Other elec- 
tronic systems. Offering is 115.000 
shares of capital stock for public sale; 
offering price and underwriting terms 
to be supplied by amendment. Proceeds 
will be used to pay existing bank in- 
debtedness of 5162,522 and existing de- 
mand notes to James L. Hollis, presi- 
dent, of 545,000; the balance to be 
added to working capital for use in 
connection with the company's expan- 
sion plans. It is expected that" SI 00.000 
will be applied to further research and 
development relating to proprietary 
products; 530,000 to finance expansion 
of the marketing program; S50.000 ap- 
plied to the purchase of shop, tech- 
nical and other capital equipment 
needed in connection with the pro- 
posed new pkmt facilities; the balance 
to strengthen the company’s financial 
position to permit it to accept new or- 
ders in connection with the expanded 
production and exploitation of certain 
proprietary products. 


CHALLENGING CAREERS 
IN 

CONNECTICUT 

FOR 

ANALYTICAL ENGINEERS 

THERE ARE IMPORTANT, IMMEDIATE OPENINGS 
IN OUR ENGINEERING TECHNICAL SERVICES 
SECTION FOR ENGINEERS WHO WANT TO MOVE 
UP . . . AND HAVE EXPERIENCE IN: 

• VIBRATION— Analyze mechanical systems for vibratory behavior 
under environmental conditions, beginning with theoretical analysis of 
initial system design concepts and continuing through final tests of 
prototype units. Responsible for experimental investigations, corrective 
system redesign liaison, pioneering in vibration test techniques includ- 
ing random vibration. 

. STRUCTURAL TEST and ANALYSIS— Knowledge of the static and 
the fatigue strength of materials and structures, and theoretical and 
experimental stress analysis techniques. 

Responsible for evaluating stresses in structures and relating them to 
the fatigue strength and other mechanical properties of materials. Must 
predict the ability of structures used in equipment for high speed air- 
craft and missiles to function successfully in their service environment. 

. PERFORMANCE ANALYSIS -Requires aptitude for analytical work 
in one or more of the following fields; Aerodynamics, thermodynamics, 
heat transfer, hydraulics, and fluid dynamics. Encompasses both theo- 
retical analysis and interpretation of test results associated with design 
and development of turbo-props, jet aircraft and missile components 
including small turbines, compressors, pumps, fans, heat exchangers, 
and controls. 

Positions involve development and application of advanced ana- 
lytical performance methods, defining functional configurations of 
product components and complete systems to meet specifications, con- 
ducting system dynamic control analyses to insure proper stability and 
response characteristics. Advanced digital and analog computers avail- 
able to permit application of complex methods of analysis. 

• METALLURGY-High degree of creative ability to initiate and direct 
investigations of engineering materials concerned with electron beam 
welding & cutting, thermoelectric power, temperatures up to 3000° F 
and studies of cryogenic materials. Requires BS in metallurgy, mini- 

THIS IS WHAT YOU HAVE BEEN LOOKING FORI 

These are positions that offer immediate career satisfaction and con- 
tinuous opportunity for personal advancement. A healthy, progressive 
product diversification program indicates a bright era for the company. 
Enjoy working with men of proven professional stature . . . access to 
superb facilities . . . stimulating assignments ... a rewarding way of life 
in attractive Connecticut . . . tuition-paid plan for advanced academic 
degree . . . relocation expenses . . . many benefits. Interviews arranged at 
your convenience. 

Reply today to; Mr. R. A. Fuller at 

HAMILTON STANDARD DIVISION 

DIVISION OF UNITED AIRCRAFT CORPORATION 

Bradley Field Road, Windsor Locks, Connecticut 
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French Rallye to Be Assembled in the U.S. 


By Herbert J. Coleman 

Mornne-Saulnicr Rallye single-engine 
lightplanc will be assembled in the 
U. S. this year in a determined bid by 
the French manufacturer to capture a 
share of the American business plane 

The airplane has already developed a 
marked interest in European markets 
(AW Sept. 1, p. 92). Last month, 
Moranc-Saulnier had 166 firm orders, 
of which 85 came from 17 foreign 
countries. Plane is offered in three 

• Rallye 880, powered by a Continental 
C-90-14F 90-hp. engine. The U. S. 
price is 55,750. 

• Super Rallye 880, powered by a 
Continental D-200-A 100-hp. engine, 
priced at $5,995. 

• Rallye 885, powered by Continental 
C-320-A engine delivering 145 hp. 
Price will be 57,995. 

Moranc-Saulnier has completed a 
license agreement with Coleton Aircraft 
Corp., Muskegon, Mich., a new com- 
pany headed by P. M. Coleman, 
Glencoe, 111, who also is president of 
Midwest Aircraft Sales and managing 
director of the Trans-Atlantic Division 
of Keegan Aviation, Ltd.— British-based 
ferrying company. 

Coleman said Coleton Aircraft will 


assemble the Rallye at a newly acquired 
production site at Muskegon Airport. 
Engines will be delivered on the spot by 
Continental Motors Corp, which 
builds them at Muskegon. All major 
airframe components will be built in 


France and air-freighted to Muskegon 
for assembly and engineering test 
flights. 

By the end of this year, Coleton 
Aircraft plans to have at least one 
Rallye in every state, for sales and 
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demonstration purposes. Company now 
is setting up dealerships. Under present 
projections, Coleman said, the firm will 
assemble up to 50 Rallves a month in 
1962. 

First U. S. Rallye will be the No. 3 
prototype, MS 885. The airplane will 
be delivered to Muskegon on Apr. 1 
and later will participate in a national 
demonstration tour. 

The original prototype has flown 
more than 1,000 hr. in various operating 
regimes, ranging from Scandinavian 
mountain flying to African jungles. By 
next July. Morane-Saulnier plans a pro- 
duction run of 30 Rallyes a month— a 
lightplanc production rate never before 
undertaken in France. 

The second prototype differs from 
the first (AW June 20! p. 272) through 
the addition of a swept tail, an extruded 
canopy and a larger cabin for three- 
place seating. Landing gear also has 
been faired over and control sticks have 
been replaced by wheels. 

The airplane, designated Coleton 
Rallye for U. S. sales, now is undergoing 
Federal Aviation Agency and French 
government certification in France. 
Plane has been designed to Civil Air 
Regulation Part 3 requirements. All 
models will be licensed in "utility” 
category at full gross weight, and 
"aerobatic” with two persons aboard. 

Coleman said the airplane features 
automatic wing slots to increase slow- 
fliglit capabilities. McCauley all-metal 
propeller is standard equipment, as arc 
toe-brakes and primary instrument 
panel. Also standard is automatic 
carburetor heat, activated when engine 
is at idle speed. 

Coleton Aircraft Corp. eventually 
plans to handle distribution of the 
Moranc-Saulnier Paris 761, a higher- 
powered version of the MS 760 twin 
turbojet (AW May 1 5, p. 35). Beech 
Aircraft has canceled plans to sell the 
jet, but still has the demonstrator. 
New version will be powered by a 
1, 000-slip. Marborc turbine and cur- 
rently is undergoing certification tests. 

Future design plans call for develop- 
ment of a seven-passenger version of 
the 760/761 jet scries, according to 
Coleman. He said Morane-Saulnier also 
is considering a twin-engine version of 
the 880/88? Rallye series. 

The Rallye and Super Rallye both 
carry 26 gal. of fuel and have gross 
weights of 1,708 lb. The MS-885 
carries 44 gal. of fuel and gross weight 
is 2,200 lb. Plane lands at 43-46 mph. 
and maximum true airspeed (standard 
conditions, sea level) ranges from 121 
mph. for the Rallve 880, 128 mph. 
for the Super Rallye and 143 mph. 
for the Rallye 885. Cruise speeds 
(standard conditions at 2,625 ft.) 
range from 106 mph. for the 90-hp. 
version to 130 mph. for the 145-hp. 
model. 


Length is 23 ft. and wingspan is 
31 ft. 6 in, with a wing area of 132.5 
sq. ft. Rallye is 9 ft. high (tail to 
ground) and main gear spacing is 7 ft. 
Tire aspect ratio is 7.57 and cabin 
width is 4 ft. 

Coleman said facilities will be added 
to the 50,000 sq. ft. of production 
plant space for servicing. Scot-Air Divi- 
sion has been formed to distribute 
Coleton products in the Muskegon 
area, and to provide facilities for pdot 
training and refueling. Parts depot will 
be opened later. 

Associated with Coleman in Coleton 
Aircraft are W. J. Snclten, Deerfield, 
111, vice president, owner of Salon 
Photo, Inc, Glencoe, a photo-finishing 
laboratory; K. C. Davies, River Forest, 
111, secretary, formerly associated with 
Lake States Imports, Renault distrib- 
utors, and M. H. Coleman, treasurer, 
president of Conveyor Systems, Inc, 
Morton Grove, 111. 

Howard to Head Army 
Technical Committee 

National Aeronautical Services Assn, 
Washington, D. C„ has named Beverly 
E. (Bevo) Howard chairman of a Tech- 
nical Committee on Army Aviation. 
Howard is president of Hawthorne 
School of Aeronautics, which conducts 
Army flight training at Ft. Rucker. Ala. 

Other members arc M. Ramsey Hor- 
ton. director of materiel. Southern Air- 
ways Co. (helicopter school). Camp 
Wolters, Tex.: Rex H. Madeira, execu- 
tive vice president. Page Aircraft Main- 
tenance. Inc, Ft. Sill. Okla.: and W. T. 
Neal, general manager. Ft. Rucker Divi- 
sion. the Hayes Corp.. Ft. Rucker. 

Committee will meet during the asso- 
ciation’s annual meeting Apr. 13-14 in 
Washington. It was formed at the sug- 
gestion of Maj. Gen. Richard D. Meyer, 
Army deputy chief of transportation 
(aviation) to offer technical assistance in 
studying specific Army aircraft mainte- 
nance problems. 

PRIVATE LINES 

Cessna Model 185 Skywagon has 
received its Federal Aviation Agency 
aircraft type certificate. 

Piper Aircraft Corp. shipped more 
than S6-million worth of its line of 
business planes to overseas dealers last 
vear. Actual billing was S6, 045,678, 
against 52,902,996 the year before. 
Most twin-engine planes were flown to 
their destinations. Total of 5S coun- 
tries received Piper airplanes. 

James C. Bucklcv, Inc, industrial and 
transportation consultants at 30 East 
40th St, New York City, has estab- 


/ 

APL OFFERS 
A SPACE AGE 
CAREER 
APPOINTMENT 

~XlAISON 
J— / AND 
INSTR UMENTATION 
ENGINEER 

The Applied Physics Laboratory 
of the Johns Hopkins University 
has an unusually attractive career 
position available. 

The man selected will serve as 
liaison and instrumentation 
engineer between the Laboratory 
and manufacturers and 
government offices. He will 
monitor launchings of satellites 
and missiles at Cape Canaveral 
and other test sites as an APL 
representative and will also act 
in a technical advisory capacity. 
Closely supervised at the outset, 
he will soon enjoy a high degree 
of independence. He will spend 
one-third of his time on trips of 
three or four days duration. 

The duties will place this 
engineer in continuing contact 
with high-level personnel in 
numerous fields. The position 
offers an uncommon opportunity 
to gain an extremely broad 
understanding of the entire 
space-missile spectrum. 
Qualifications for this 
appointment include a degree 
in engineering plus three years 
of experience in missile 
instrumentation, ground 
instruments, playback 
equipment, and data reduction. 
Some knowledge of computers 
is desirable. 

For additional details about this position, 

The Applied Physics Laboratory 
The Johns Hopkins University 

8667 Georgia Avenue, Silver Spring, Md. 
(Suburb of Washington, D.C.) 

V 
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Said Hans Oersted : "When a conductor carries current through a magnetic field at right angles 
to it, the resultant reaction thrusts the conductor in a direction perpendicular to both the current and 
the magnetic field." 

A light-weight, low fuel-consuming propulsion system is a primary requirement for interplanetary space vehicle travel. 
One such system now being carefully studied utilizes plasma propulsion. 

This concept employs an electrical field to produce a plasma and to energize it. A magnetic field then ejects the plasma, 
thereby providing a reactive thrust to the vehicle. 

Plasma propulsion is but one of many subjects under investigation at Lockheed Missiles and Space Division. Outstanding 
facilities, equipment and scientific personnel mark the organization as eminently capable of exploring many unusual aspects 
of space travel. This, coupled with Lockheed's favorable locations in Sunnyvale and Palo Alto on the beautiful San 
Francisco Peninsula, consistently attracts scientists and engineers interested in pursuing work in their special fields. 

Why not investigate future possibilities at Lockheed? Write Research and Development Staff, Dept. M -26 A, 962 West 
El Camino Real, Sunnyvale, Calif. U.S. citizenship or existing Department of Defense industrial security clearance required. 

Lockheed MISSILES AND SPACE DIVISION 

Systems Manager for the Nary POLARIS FBM and the Air Force AGENA Satellite in the DISCOVERER and MIDAS Programs 

SUNNYVALE. PALO ALTO. VAN NUYS. SANTA CRUZ. SANTA MARIA. CALIFORNIA • CAPE CANAVERAL FLORIDA* HAWAII 
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fished a special section to provide tech- 
nical analysis for companies operating 
or interested in operating business air- 
craft. Areas covered, under direction 
of John C. Lambert, are equipment 
evaluation, fleet management, base lo- 
cations and cost analysis. 

Spartan Air Services, Ltd., Toronto. 
Can., has signed a contract for S4S5,- 
000 for air survey and mapping work 
in the province of San Luis. Argentina. 
Arrangement was made by Spartan’s 
newly formed Argentinian subsidiary. 
Buenos Aires. 



The Lincoln Laboratory, Massachusetts 
Institute of Technology, announces a 
major expansion in its program. 

We urgently request the participation 
of senior members of the scientific 
community in our programs in: 

RADIO PHYSICS and ASTRONOMY 
SYSTEMS: 


Flightcraft, Inc., Portland. Ore., has 
purchased Oregon Air-Motive, also of 
Portland, an FAA-approved instrument 
and autopilot repair shop. Company 
will be operated as a Flightcraft Di- 
vision. with founder C. E. Perrott as 
shop manager. 





NEW RADAR TECHNIQUES 
SYSTEM ANALYSIS 
COMMUNICATIONS: 
Techniques 


Lake Aircraft Corp., builder of the 
Lake LA-4 Amphibian, has sent one of 
its planes on a 20.000-mi. demonstra- 
tion tour of South American countries. 
Pilot is Calvin Tompson. Francisco 
Labarta of Air Carrier Sendee Coro.. 
Washington, D. C.. will handle sales 
in 74 cities visited. 



INFORMATION PROCI 
SOLID STATE Physic: 


Cessna Aircraft is shipping 47 single- 
engine business planes by boat from 
Mew Orleans, La., to Rex Aviation Ptv., 
Ltd., at Bankstown. NSW. Australia. 
Shipment to its Australian distributor 
is worth more than S 500,000. 

New helicopter charter service, Duk- 
kopters Sales & Sendee. Inc., has been 
established at Miami, Fla., utilizing a 
Hiller 12E and 12C. Company, headed 
bv Willis 14. duPont, also' operates 
diiPont Ainvavs, a fixed-wing charter 


LINCOLN LABORATORY 
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EMPLOYMENT OPPORTUNITIES 


LJRC3IENTI-Y N IE IE D IE D ! 


Far-Out Ideas on Far-Up Problems! 


The solution of problems generated by vehicle 
operation at extreme altitude and speed can no 
longer be provided with "By the Book” 



ground support equipment and new prod- 


If your background is in STRUCTURAL DE- 
SIGN, STRUCTURAL DYNAMICS, STRESS 
ANALYSIS, AERODYNAMICS OR PRO- 
PULSION, ELECTRICAL OR ELECTRONIC, 
AIR CONDITIONING, SYSTEMS DESIGN, 
OR FLIGHT TEST, we have challenging 



' 
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EMPLOYMENT OPPORTUNITIES 


ENGINEERS... 

READY 
FOR THE 



find the move to VERTOL a rewarding one. Consider the advantage 
you will enjoy at the VERTOL division of Boeing. At VERTOL 
premium is placed on technical talent and professional ability. Witnc 
these recent events— a direct result of the VERTOL Engineering Effo 
■ February 20 — Vertol wins Navy competition for development of Na\ 
Assault Transport Helicopter ■ February 24 — Vertol receives order fi 
18 additional HC-1B Chinook Helicopters ■ February 28— Vertol r 
order from Japan for 10 Vertol 107 helicopters. 


INSTRUMENTATION. Flight Test . 

ability to design, develop, calibi 
Experience in magnetic tape f 
... A responsible position rec 


ROTOR DESIGN. Senio. 

be capable of perform 

DYNAMICS. 

AERODYNAMICS. This 




•si ruble. Structural 


!T Engineer required for advanced di 


for; 


„r flyin 
1 stabilii 


STRESS. Responsible position requiring ai 
in the determination of applied loads a 


VERTOL 

-= \y .-, 



\ ifJVff URT ELECTRIC 


Opportunities 
at Marquardt in 
MAGNETOHYDRO- 
DYNAMICS 


opment team working in 
vanced space propulsion 
gas dynamics research. If 

with advanced academi 
and experience in 
physics and fluid mechani 
magnetohydrod.vna 


Plasm. 






vestigator into the bcha 
of charged gasses in a mag- 
netic field or investigate elec- 
trode sputtering as a function 
of ion mass and energy, target 
material, and incidence angle. 


’"y^larquardf 

I CORPORATION 
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An airline clerk in San Francisco asks a computer in New 
York about seat availability on a busy morning flight. 
Within a matter of seconds he has his answer, based on 
up-to-the-minute sales and cancellation data from more 
than a thousand ticket locations across the country. This, 
in essence, is what the IBM 9090 SABRE System will do 
when it goes to work for a major airline. 

One of the most difficult problems faced by the IBM 
team that designed SABRE was access speed. At 150 
queries a second, the system did not have time to search 
its disk files for data. The IBM team solved this problem 
by developing Record Ready — an ingenious method of 
flagging the needed information ahead of time so that 
several disks can be spinning to the required locations 
while one disk is being read. 

From the mathematics used to estimate airline traffic to 
such electronic innovations as Record Ready, SABRE 


represents a special approach to solving systems problems. 
It is the kind of approach that takes you to the frontiers 
of your chosen field and lets you range freely across tech- 
nical boundaries. In the light of recent IBM achievements 
in solid state, magnetics and IBM Tele-Processing* 
Systems, it may hold the key to unusual opportunity for 
you in systems development. A brochure describing addi- 
tional engineering opportunities at IBM will beforwarded 
upon request. 

If you have a degree in engineering, mathematics, or one 
of the sciences— plus experience in your field— write, out- 
lining your qualifications, to: 

Manager of Technical Employment 
IBM Corporation 
Department 524C3 
590 Madison Avenue 
New York 22, N. Y. 





When a communications system 
must reply to 150 questions a second 
how can it find time 
to line up the answers? 


EMPLOYMENT OPPORTUNITIES 


LIVE in Sunny San Diego! 
Expanded programs have created 
Immediate Openings for 

EXPERIENCED ENGINEERS 

in the fields of 

TURBOMACHINERY and 
AEROSPACE STRUCTURES 

Mechanical Design Engineers 
Stress Engineers 
Aero-thermo Engineers 
Combustion, heat transfer Engineers 

SOLAR SPECIFICS: Solar is making many significant contri- 
butions to turbomachinery design and advanced structures 
technology. There is an excellent balance between commercial 
and military contracts. 

WONDERFUL LIVING: San Diego living is great, offering the 
nation's finest year-round climate and recreation, education, 
and cultural advantages. 

WRITE TODAY: Send resume of your qualifications to Louis 
Klein. Dept. E-713, Solar Aircraft Company, 2200 Pacific 
Highway, San Diego 12, California. 


SOLAR^jF 

2200 Pacific Highway, San Diego 12, California 









SALES ENGINEER 

Wonted Electrical or Electronic Engineer- 



eluding High Speed Relays, Choppers, ond 
Pressure Switches. Location: Chicago or 

Helicopter Engineers 


Autair Helicopter Services Limited 

Timmins Avialion Building 
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h el [ironies 


. . . new avenues of creative 

engineering at Sikorsky Aircraft 



Division of United Aircraft Corporation 
STRATFORD • CONNECTICUT 
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EMPLOYMENT OPPORTUNITIES 


NEW OPENINGS at 

Bausch & Lomb 


MECHANICAL ENGINEERS 

Several openings are available in the Mechanical Design Section 
where an engineer has project responsibility from specifications to a 

optical in nature. These positions require board design, inter-plant 
engineering coordination, drafting supervision and production as- 

PROJECT ENGINEERS 

The Military Products Department has several challenging open- 
ings for Project Engineers. These men will have broad project re- 

be familiar with Military R.&D. Specific optical experience not re- 
quired- Educational background may be in either Electrical or Me- 
chanical Engineering or Physics. 

MATHEMATICIAN 

M.S. or Ph.D. to be responsible for basic research in the Thin 
Film area. Also openings for Mathematicians with an interest in 
Computors and Programming and in Lens Design. 


OPTICAL ENGINEERS 

Section Head with mature background in optical, mechanical, 
electro-optical or related systems for military projects, with primary 
emphasis on optical system design and hardware follow-through. 
(Career opportunities also available for qualified optical engineering 

PRODUCTION ENGINEER 

Department Head for machine and tool design with broad ex- 
perience in mechanical and electro-mechanical manufacturing. Sev- 
eral openings also available for Production Engineers in the areas of 
Time Study. Process Engineering, and Quality Control. 

LIVE IN ROCHESTER 

... in the heart of upstate New York vacation country. Roch- 
ester is noted for its fine schools and the University of Rochester 
(with its Institute of Optics), beautiful homes and gardens, outstand- 
ing cultural advantages, and high ratio of professional residents. 
P/ease send resume lo : H. A. Fuve, Professional Employment 
12 Bausch Street. Rochester 2. N. Y. 


Bausch & Lomb Incorporated 


outstanding individuals for permanent posts in 

STSTEMS ENGINEERING 
sought by Battelle Memorial Institute 




* Simulation and operational gaming 

* Countermeasures systems 

* Stochastic modeling of systems 

★ Transportation systems 

* Weapons systems analysis 

* Missile defense systems 

★ Information theory 


* Optimization methods 

* Information storage and retrieval 

* Servo analysis 

* Radio telescope systems 

* Logical design 

* Digital computer systems 


Satisfactions unlimited ... to grow with 
the. expanding division of a growing or- 
ganization; to contribute to present pro- 
grams (for government and industry) and 
develop fields of your special interest; 
to produce and publish; to associate with 
virtually all sciences and broaden your 
horizons; to earn a most attractive salary 

DEDICATED TO THE 


plus comprehensive benefits . . . 
Advanced degree in mathematics or 
engineering, with three or more years in 
the field,desired. Write today for details. 



and specialized information centers. 


BATTELL^ 

ADVANCEMENT OF w 


Battelle Memorial Institute 
505 King Avenue 


Columbus 1, Ohio 


SCIENCE 
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EMPLOYMENT OPPORTUNITIES 


ADVANCES 

In Solid Propellant Rocketry 
Require . . 

• Propellant Process Improvement 
Engineers 

Involves some design of small scale unit 
operations and active participation in 
solid propellant process improvement — 
B.S., M.S., chemical engineering and ex- 
perience in plant process technology. 

• Rocket Test Engineer 
Supervision and direction of entire test 
and evaluation operations at rocket 
test facility. Requires experience in 
electronic measuring instrumentation. 
B.S., M.S., electrical, mechonicol, or 
chemical engineering. 

• Rocket Assembly Supervisor 
Includes production scheduling, pro- 
curement, cost analysis and reduction, 
methods study. B.S., M.S., engineering 
with 5 years mechanical ond production 
experience. 

(U.S. Citizenship Required) 
Clarence H. Weissenstein, AW-3. 



ATLANTIC RESEARCH 
CORPORATION 

Alexandria, Virginia 


COST ESTIMATORS 

Aircraft estimators experienced in 
assembling project prices including 
engineering, tooling, manufactur- 
ing and material costs. Should 
’have ability to assemble such data 
for final presentation. 

Salary to $9500 depending on quali- 
fications and experience. Submit 
resume in strictest confidence to 
p-esea— Aviation w«k 


NEED 

ENGINEERS? 


PlOYMENT OPPORTUNITIES SECTION will 
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I I Power Plant Syitem Analysis 

I I High Temperalure-Eled.-Mach. 
f~~1 Instrumentation & Control 

I 1 Technical Report Willing 


in tho following ridds: 

I I Project Material Control Q Applied Physics 

I 1 structural Analysis Q Heal Transfer 




Pratt & Whitney offers unusual opportunities for 
engineers and scientists to work on advanced pro- 
pulsion system development programs. 

You can discuss these advanced projects with our 
engineering supervision on a confidential basis— in 
the privacy of your home. Mail the coupon above— 
we may want to telephone you. You will get the 
facts about engineering opportunities at our Florida 
Research and Development Center, East Hartford, 
Connecticut facility and our Connecticut Aircraft 
Nuclear Engine Laboratory (CANEL), Middle- 
town, Connecticut. 

If you are looking toward tomorrow, mail this 
coupon today to: 


My engmcoripg degree is 

You can reach maat____ — 



Prall & Whitney Aircraft or. Prell & Whitney Aircratl 
366 Main Slreel West Palm Beach 

East Hartford S, Conn. Florida 



PRATT& WHITNEY 
AIRCRAFT 
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Searchlight Section 



BEADING TOOL SET 

SEARCHLIGHT 

Fnninmpnt 

LljUpNCNl 

1 nnatina ^prvinp 
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DOUGLAS DC-3 



20° M.P.H. A1 2 Autopilot 

FOR SALE 

DC-6A DC-6B 


How to use: Check the deal- 
er ads to see if what you 
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On-Mark A-26 Airplane 
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P. O. Box 12, N. Y. 36, N. Y. 
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SSA&ffffS 


COMMERCIAL & MILITARY 
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LETTERS 


Booster Power 

Your editorial ol Feb. 20, "The Stern 
Chase in Space,” gives an astute perspec- 
tive of the importance booster power will 
he in this decade. It is clear that larger 
boost propulsion systems are required to put 
adequate tonnage into orbit and also at 
great distances from the earth. To extend 
vour comments a step further, one can also 
present logic for having adequate programs 
to develop large electrical posver systems for 
space vehicles. Although large boost power 
is required to put tonnage into orbit for 
complex missions, tile effective utilization of 
tonnage payloads is dependent upon ade- 
quate electric power systems. As you know, 
all sophisticated satellites to date have been 
limited by available electric power systems. 

In the planning of development programs 
for these power systems, it seems that we 
are in a situation similar to that of 1947 
during the early days of the turbojet engine. 
Near-term firm power requirements are 
small, a few watts to a few kilowatts. This 
has resulted in specific development pro- 
grams oriented to developing small wattage 
power systems. 'I he remaining efforts m 
this country have been devoted to state-of- 
the-art R&D support. No truly large solar 
or nuclear space power systems are being 
developed through the operational stage. 
The usual comment given for the lack of 
support for large space power systems is 
that a firm vehicle requirement must exist 
to justify a development program which will 
result in a reliable flight system. 

An examination of vehicle contractor 
studies, especially the SR studies conducted 
for the Air 1-orce. indicates that the need 
for large electric power systems will come 
more quickly than present plans for develop- 
ing these systems based on the justification 
of firm vehicle requirements. One can con- 
ceive of the need for solar power up to 1 50 
kilowatts and nuclear electric power systems 
in the megawatt range for application by 
196S. If a family of powerplants, both solar 
and nuclear, were to be developed to fill 
the range of a few kilowatts to a megawatt 
by 196S. I am sure the imagination of 
military planners and preliminary design 
personnel of the aerospace industry would 
find application for these power systems. If 
the present planning for development of 
space power systems is carried out. there can 
be a continuation of "The Stern Chase in 
Space" even though we eventually develop 
adequate booster capability. Instead of being 
limited by lack of boost power, we will be 
limited bv the lack of adequate electrical 

To overcome the inherent lag in tving 
power system development to firm vehicle 
requirements, it can he argued that large 
power systems should be developed sepa- 
rately as a family of “off the shelf" items. 
They would be developed as government- 
furnished equipment rather than as an in- 
tegral part of a vehicle development pro- 
gram. This approach would result in a 
reduction in the time between the date a 
need is recognized to the time an operational 
power system is available. The time period 


delation Week welcomes the opinions 
of its readers on the issues raised in the 
magazine's editorial columns. Address 

330 W. 42nd St., Hew York 36. N. Y. 
Try to keep letters under 500 words and 
give a genuine identification. We will 

between recognizing the need to that of 
justifying a firm requirement can be greatly 
reduced. There are many reasons that can 
be made for objecting to Ibis approach, for 
instance, the fact that an “off the shelf’ 
power system would not be optimum for a 
given vehicle. However, it seems that in 
our present situation, where time is of great 
importance, it is better to have a non- 
optimum vehicle with a non-optimum 
power system which is capable of perform- 
ing required missions rather than having an 
optimum vehicle and power system which 

Victor P. Kovacik 
Chief, Preliminary Design Department 
New Devices Laboratories 
Tapeo Group 

Thompson Ratno Wooldridge, Inc, 
Cleveland, Ohio 


Colidar Article 

I lave just finished reading your article on 
the Colidar [coherent optical radar] (AW 
Feb. 27. p. 61). You are to be com- 
mended for a splendid job. The article 
was accurate, clear, and presented in an 
interesting fashion. 

1 sincerely appreciate your efforts and take 
this opportunity to thank yon very much for 
an excellent job. 

Rex C. Mack 
.A ssociate Manager 
Ballistic Missile and Ballistic 
Missile Defense Systems Laboratory 
Hughes Aircraft Co. 

Culver City, Calif. 

Fourth Man 

In your Feb. 20 issue of Aviation Week, 
you carried an article on p. 35 headlined 
“Kennedy Names Four Consultants on Or- 
ganization of Government." Lo and be- 
hold. 1 could only count three after a 
close study of the article. And, what's 
more, the mail you neglected to include 
was Sydney Stein, Jr., senior partner in 
Stein. Roe & Farnham, the firm that I 
work for (and where I read AW). 

Mr. Stein would lie the last one to bring 
this omission to your attention. However, 

I think the honor of the appointment is 
such that it would be unfortunate to let 
this error pass unuoticed. So. won’t you 
complete this impressive foursome? 

Ions R. Fi.anac.an 
Stein, Roe &• Farnham 
Chicago, III. 

(The omission of Mr. Stein was 
accidental; the result of a production 


Collision Avoidance 

Your Jan. 30 issue (p. 124) carries a 
letter commenting on the analysis of an 
F-S6L Bonanza collision as reported in the 
Dec. 19 issue (p. 95) of Aviation Week. 
In this letter the miter states that "The 
FAA should be made to understand that 
the 'see and be seen' philosophy is non- 

'Hie Applied Psychology Corp., as con- 
tractor for the FAA’s research program to 
improve the means of avoiding collisions in 
VFR flight, finds much evidence contrary 

While the incidence of collisions has been 
alarming, clearly the ‘‘near-miss’’ reports in- 
dicate that in many cases pilots have spotted 
proximate aircraft in time to make success- 
ful avoidance maneuvers. (An official gov- 
ernment publication describes “. . . 425 in- 
cidents (38%) which were considered to be 
actual near midair collisions after investiga- 
tion had been completed on the 1,112 near 
midair collisions reported during 1939.") 

Certainly the increasing speed of aircraft 
and the constantly- growing volume of air 
traffic do point up the importance of de- 
veloping devices which will automatically 
prevent all collisions. 

The considerable difficulties of such de- 
velopment are apparent, and at the present 
moment there is a lack of tangible evidence 
that such devices will be available in the 
immediate future. 

As for the writer's assertion that ”, . . 
much more control is needed for any alti- 
tude changes . . despite all efforts to 
expand and improve ground-control facili- 
ties, it appears that it will not soon be 
possible for these facilities to handle all of 
the more than 100.000 aircraft currently 
flying within the United States. 

It is. therefore, essential to determine how 
pilots can be aided in the use of vision from 
the cockpit for avoidance of air collisions — 
for example, through improving conspicmtv, 
devising information coding systems, pro- 
viding optical devices, and delineating 
training programs. The research efforts of 
this company arc proceeding toward that 

Da. Robert B. Sleicht 

President 

Applied Psychology Corp. 

Arlington, Va. 


Lucky Day 

On Jan. 31. 1961, a chimp was sent on a 
successful flight into space. This set up the 
possibility of sending an astronaut on a 
similar mission this spring. 

It is my opinion that May 21 would be 
just the day for it, the anniversary of the 
greatest flight in history. 

Maybe lady luck would bring another 
first to America as she did back in 1927- 
let’s hope so. 

Richard H. Walker 
Danielson, Conn. 
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RESOLVERAMP 



Highest Feedback Factor 
Guaranteed 1:1 T.R. (± 0 . 05 %) 
Off-Shelf Delivery 

SIZE S FEEDBACK RESOLVERS 

■ Feedback factor of 66 db. (2000 to 1) 

■ Unity transformation ratio ± 0.05% 

(Other transformation ratios accurate to ± 0.05% available 
on special order) 

■ 0.05% functional accuracy over all environmental extremes 

■ ±5' or ± 3' resolvers to meet your most exacting specifications 

■ 0 ° phase shift 

DUAL CHANNEL ISOLATION AMPLIFIER 

■ 10,000 ohm amplifier input Z 

■ Two complete and separate amplifiers per module 

■ Size 1‘xDis‘xW 

■ Supply voltage 28v dc 

■ Encapsulated construction 


A truly compatible marriage! As a further advantage, save gear 
plate area by mounting these size 8 components rather than size 
1 l’s or 15’s. 

A typical application in which four dual channel amplifiers and 
5 resolvers solve a spherical triangle is shown below. More 
complex trigonometric functions as well as systems involving 
coordinate axis transformation can be generated. 

Our Systems Division can engineer to your specifications assem- 
blies utilizing these components. 




For Further Information Telephone or Write: 

MAdison 2-1000. twx lnsdv/n, pa. 1122(U)—or our Representatives 

CLIFTON PRECISION PRODUCTS CO., INC. 

Clifton Heights, Pennsylvania 





More force for the Air Force. Nose cones for Titan, Minuteman and Atlas . . . 
fire-control systems for SAC bombers . . . fixed and airborne radar systems . . . power 
for Air Force helicopters. These are among Avco’s contributions to America’s deterrent 
and retaliatory defense capabilities. Participating divisions: Avco-Everett Research 
Laboratory — investigating problems in gas dynamics and space technology; Electronics 
and Ordnance Division — communications, radar, infrared, electronic control systems, 
missile fuzing, classified ordnance; Lycoming — aircraft, marine and industrial power 
plants, missile subsystems; Nashville — aircraft and missile aluminum and stainless- 
steel structures; Research and Advanced Development Division — basic and applied 
research in electronics, physical sciences and engineering. 

4kco 

A V C O CORPORATION, 750 THIRD AVENUE, NEW YORK 17, NEW 


YORK 


UNUSUAL CAREER OPPORTUNITIES FOR QUALIFIED SCIENTISTS AND ENGINEERS ... WRITE AVCO TODAY. 



